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REMEDIAL INVESTIGATION/FEASIBILITY STUDY
WORK PLAN
WAURKEGAN MANUFACTURED GAS AND COKE PLANT

SECTION 1
INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) Work Plan outlines
the investigative approach that is proposed to evaluate the extent of
groundwater and soil contamination at the Waukegan Manufactured Gas and Coke
Plant (WCP) site and to develop a feasibility study that will evaluate

potential remedies for soil and groundwater contamination.

This work plan and supporting documents have been prepared pursuant to
Section VIII of the September 27, 1990 Administrative Order on Consent
between the United States Environmental Protection Agency (EPA) and the North

Shore Gas Company.
1.1 SCOPE OF DOCUMENTS

Section 1 of the work plan includes: a description of the organization
of the RI/FS work plan; the relationships between this document, the Sampling
and Analysis Plan (SAP) (which consists of the Field Sampling Plan [FSP)} and
the Quality Assurance Project Plan [QAPP)), and the Health and Safety Plan
(HSP); the objectives of the RI/FS; and a summary of the proposed approach to
the RI/FS.

Section 2 summarizes the site background, including information on prior
ownership, previous operations, and previous investigations. Section 3 gives
information on the regional and local hydrogeologic setting and a preliminary
assessment of the available data for groundwater, surface water, and soil
guality. Section 4 provides an initial evaluation of the site, including
previously identified contamination, potential chemicals of concern, physical

and chemical characteristics of the chemicals of concern, a description of
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the potential migration and exposure pathways, a preliminary risk assessment,
and a discussion of mechanisms for the identification of Applicable or

Relevant and Appropriate Requirements (ARARS).

Section 5 presents the development of preliminary remedial actions.
Section 6 presents the scope of work of the RI work plan, including.a brief
description of each task and the rationale behind it, and a proposed schedule
for implementation of the work plan tasks.

Details of procedures for the RI field activities are described in the
FSP portion of the SAP. (Quality assurance and quality control procedures for
the field and laboratory activities are included in the QAPP portion of the
SAP. Plans and procedures for health and safety requirements are in the HSP.
1.2 OBJECTIVES OF RI/FS

The objectives of the RI/FS of the WCP site are to:

1. Define the extent and nature of groundwater contamination to

the degree necessary to protect human health and the

environment.

2. Define the extent and nature of soil contamination to the

degree necessary to protect human health and the environment.

3. Identify and characterize source areas.

4. Evaluate potential effects of the site on public health and

the environment.

5. Identify alternative response actions.

6. Collect data necessary to: (1) develop and evaluate remedial

action alternatives; and (2) select remedial actions.
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1.3 APPROACH TO RI/FS

The field investigation for the RI is to be conducted in two phases.
The major objectives of the first phase are: (1) to provide information on
the location, nature, and horizontal extent of potential contaminant source
areas; and (2) to provide preliminary information on groundwatér flow
patterns and groundwater quality. These data will be used to focus soil and
groundwater investigations in Phase II. Activities to be conducted during

each phase of the RI are outlined below.

Phase I activities include test trenching to assess the horizontal
extent of soil contamination from known site operations (i.e., manufactured
gas plant, coking plant, and creosoting facility operations) using field
screening techniques. Field screening techniques are particularly relevant
to investigations of manufactured gas/coking plant and croesoting sites
because wastes from such facilities generally discolor and -leave a
distinctive oily residue in materials they encounter. Representative samples
of visually contaminated soils will be analyzed to assess soil quality. 1In
addition, surficial soil samples will be collected from outside the areas of
known site operations to assess the possible presence of a broad range of
chemical parameters. Soil samples will also be collected from predetermined

off-site locations to assess background soil guality.

Piezometers and monitoring wells will be installed during Phase I to
provide a preliminary assessment of groundwater flow patterns and to evaluate

the quality of groundwater flowing off-site.

An ecological survey will also be performed during the Phase I

investigation.

Phase II of the RI will utilize data from Phase I to focus additional
soil and groundwater investigations. Soil borings will be placed in areas of
identified contamination (based on the test trenching program) to evaluate
the vertical extent of soil contamination and confirm the horizontal extent

determined from Phase I. Analyses of so0il samples will be performed to
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quantify 1levels of contamination and confirm areas identified as
uncontaminated. Within each identified area of contaminated soils,
interpretations of the extent of vertical contamination will be required for
locations where soil borings are not placed. These interpretations will be
based on information from soil borings placed in zones of similar shallow

contamination (based on Phase I results) within that area.

The locations of monitoring wells placed in Phase II will be selected on
the basis of groundwater flow ‘information (including modeling) and
contaminant source area identification developed from Phase I information.
Data from Phase II wells will be used to refine groundwater flow and quality
assessments. The groundwater quality data will also supplement soil boring

data for identifying and characterizing source areas.
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SECTION 2
BACRGROUND

2.1 INTRODUCTION

The Waukegan Manufactured Gas and Coke Plant (WCP) site is located in
Waukegan, Illinois, approximately 35 miles north of Chicago. The site is
located on a peninsula on the east side of Waukegan BRarbor. The site
location is shown in Figure 2.1-1. The site’'s background and history are
discussed below. Background information regarding the site was previously

summarized in a Technical Memorandum (Barr, 1990).
2.2 OWNERSHIP

A title search conducted for the Outboard Marine Corporation (OMC, 1990)
indicates that the WCP site was originally owned by Charles H. Coster. 1In
July of 1893, the land was acquired by the Elgin, Joliet, and Eastern Railway
Company (EJ&E). The railroad company owned the land for the next 34 years
until it was sold to the William A. Baehr Organization on March 14, 1927. On
the same day, the ownership of this site was transferred to the North Shore
Coke and Chemical Company. In 1941, the North Shore Gas Company acquired the
property and eventually sold it to the Waukegan Coke Organization (not
affiliated with North Shore Gas Company) in 1947. 1In less than a year the
plant was sold to General Motors Corporation (GM). GM operated the site to
produce coke for a foundry in Saginaw, Michigan. GM sold 2.814 acres along
the southern boundary of the site to Outboard Marine Corporation (OMC) in
1969. In 1971, GM sold the remainder of the site to OMC. OMC demolished the
coking plant shortly thereafter. The site is currently owned by OMC. The
Waukegan Port District had an ownership interest in the site for a period
from October 1988 to February 1991 (Chicago Title Insurance Co., 1991),.
Table 2.2-1 lists a history of the deed conveyances for the WCP site.
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2.3 SITE OPERATIONS

2.3.1 Wood Treating Plant

Based on  information obtained from the Elgin, Joliet and Eastern Railway
Company (EJ&E, 1990), the first industrial facility located on the site was
a wood treating plant. This operation was located on the western portion of
the site (Figure 2.3-1) and was operated by the Chicago Tie and Timber
Company from approximately 1908 to 1912, The plant consisted of at least
four steel creosote storage tanks, a wood planing building, an overhead steel
conveyor belt system, two creosote weighing vanes located due east of the
storage tanks, and a storage building for the treated railroad ties (EJ&E,
1990; Sanborn, 1917; U.S. ACE, 1908). "The storage building for the finished
product and a 250-foot long, 8-foot high concrete retaining wall (connected
to the south edge of the storage building) ran parallel to the EJ&E railroad

side tracks.

Available information indicates that the untreated railroad ties were
transported by the conveyor to the treating building where they were dipped
in vats of creosote. The treated ties were likely transferred to the storage
building for future distribution by rail or ship. It is not apparent from
the existing data how or where the ties were dried. As a result, the
possibility that ties were drip-dried on 1land used for the creosoting
facility operations cannot be eliminated. Based on a review of Sanborn Fire

Insurance Maps, the wood treating plant was dismantled sometime after 1917.

2.3.2 Waukegan Coke Plant

In 1927, EJ&E sold the entire property to the William A. Baehr
Organization, which in turn sold the property to the North Shore Coke and
Chemical Company. Between 1926 and 1928, a coke oven gas plant was designed
and constructed under the direction of the William A. Baehr Organization.

This gas plant sold their excess gas production to North Shore Gas Company.
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The major structures present on the original gas plant site, as
identified from a 1929 Sanborn Fire Insurance map, are shown in Figure 2.3-1
and listed in Table 2.3-1. Figure 2.3-2 outlines the manufactured gas/coke
production processes used at the WCP site. The processes and facilities are

described below.

The original plant included a large steel and concrete dock for coal
unloading located on the western edge of the site along Waukegan Harbor. The
western one-third of the site was used for coal storage, from which the coal
was transported by drag line and belt conveyors to the coke ovens. The coke
ovens consisted of 31 Koppers Company Becker-type ovens, each with a 9.1 ton
capacity and an aggregate normal carbonizing capacity of 450 tons per day

(Duff & Phelps, 1940).

Before the fall of 1937, some of the gas that was produced was used for
the underfiring of the ovens. This practice limited gas production to
3,100,000 cubic feet per day. After the installation of a producer gas
plant, which supplied the fuel requirements for the underfiring of the ovens,
the daily production was increased to 5,200,000 cubic feet per day. The
producer gas that was not used was often blended with the coke oven gas to
obtain the desired Btu content and subsequently transmitted to North Shore

Gas Company's distribution system (Duff & Phelps, 1940).

Coal tar and ammonia were by-products of <the manufactured gas
production. The coke company plant included equipment with which gas
by-products were extracted and prepared for the market. Figure 2.3-1 shows
the locations of the by-products building, tar tanks, tar storage tank, and

ammonia tank.

In addition to by-product removal, operations at the site included
removal of sulfur and naphthalene from the raw gas for gas purification. The
gas was treated for sulfur removal on the Coke Company property using
equipment owned by North Shore Gas Company (NSG), to whom the Coke Company
sold its gas. The purified gas was sent by transmission pipelines for

ultimate distributions to the NSG service territory (Duff & Phelps, 1940).
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The gas purification operations used a liquid sulfur removal process (Thylox)

and were conducted at the Thionizer building (Figure 2.3-1).

An on-site electric steam generating plant that supplied all of the
steam and electricity required for plant operations was owned and operated by
the Coke Company (Duff & Phelps, 1940). Steam was generated from two boilers
located in the boiler house (Figure 2.3-1). The water used to generate the
steam was pumped through a 24-inch intake pipe from Waukegan Harbor. 1In
addition, a water well was located at the southwest corner of the boiler
house and was completed at a depth of approximately 140 feet below the ground

surface (Baehr Organization, 1927).

After the transfer of ownership to GM, the primary function of the plant
was to supply coke for a foundry in Saginaw, Michigan. The production of
coke oven gas was limited to internal use only due to the conversion of NSG
to natural gas in 1947. The gas purification facilities and sulfur removal
equipment were dismantled by GM because the coke oven gas was only used on-

site.

According to a real estate appraisal description (Real Estate Research
Corporation, 1971), the coal preparation and coking portion of the plant
consisted of a coal mixing silo, coal preparation building, coke ovens, coke
quenching station, domestic screen station, and coke screen and hammer mill
building. A 225-foot chimney was located on the southwest corner of the
oven. The following structures were located in close proximity or within the
by-products building: four cast iron tanks and two gas pumps within the
building, a surface tar tank, two steel cooling towers, and cooling coils.
To the south of the by-produéts building was a small tank farm which
consisted of three horizontal 15,000-gallon steel tanks, one of which was a
tar cooker, as well as two vertical tanks, one for ammonia liquor storage and

the other for tar storage.

The plant facilities were dismantled at the direction of OMC in
approximately 1972. The specifications for demolition of the coke plant

facilities provided for the removal of all of the buildings, smoke stacks,
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equipment, railroad tracks, and ties (OMC, 1972). According to the
specifications, bids were to include the removal of all foundations to 12
inches below grade and the complete removal of the foundations over the coke
battery and the two smoke stack bases. The specifications called for removal
from the site of any water, oil, tar or residue remaining in the oil or tar
storage tanks, and prohibited disposal of oily water, oil, tar, or tar
emulsions in the plant sewer system. Also included in the specifications for
the dismantling of the plant was the £illing and leveling of all depressed
areas such as pits and sumps with incombustible rubble. The site presently
is clear of all structures from the coking plant with the exception of the
office building in the southeast corner of the site and the above-grade tar
tank foundation at the south end of the site. There is evidence that many

building foundations are also still present at the site.

2.3.3 OMC Operations

After the demolition and removal of the Coke Plant, OMC used the
property for various operations and activities. A data processing building
was constructed and is currently maintained on the southeastern portion of
the property. Between 1973 and 1989, annual burning permits were obtained
from the Illinois EPA for fire prevention and response training for OMC
employees. The property has also been used for public parking for special
events at the Waukegan public beach, During the winter of 1972-1973,
snovmobile performance tests were run on a small track on a portion of the
property. OMC's Engineering Department currently performs quality control
and durability testing of their products using a tower in the southwest

corner of the site {OMC, 1990).

OMC has also used portions of the site for temporary storage of
construction materials and semi-trailers. In 1974, the Army Corps of
Engineers contracted for the dredging of sand from Lake Michigan. The sands,
which were tested and found to contain PCBs (EJ&E, 1990), were placed on the
western edge of the site for temporary storage. The dredged spoils are still
in-place. Between 1977 and 1980, OMC stored waste o0il in two 15,000-gallon

aboveground storage tanks in the vicinity of the gas producer building.
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These tanks have since been removed. Containment areas for these tanks are
still evident (Figure 2-3.1). During the summer of 1979, four enclosed
trailers containing 11,000 gallons of waste oil were parked on the north edge
of the site, approximately 50 feet south of Pershing Road (Sea Horse Drive)
and 500 feet east of Larsen Marine. Furthermore, two 20,000-gallon tanks
which stored gasocline for two to three years in the middle 1970s were located
in the center of the site (OMC, 1990). No other information is currently
available about these tanks. Larsen Marine has also leased portions of the

site for the storage of boats and boat racks.

There is currently an aboveground storage tank farm on the southwestern
corner of the site used in OMC's product testing operations. There are nine
tanks with a capacity varying from 300 gallons to 20,000 gallons. The stored

fuels consist of gasoline, fuel oil, and kerosene (OMC, 1990).

During the latter part of 1990, a contractor to OMC began construction
of a new slip to be used for boat servicing. The new slip is located near
the northwest corner of the site (Figure 2.3-1). The slip was designed to be
375 feet long by 175 feet wide with a narrowed entrance (Canonie, 1990b).
Preliminary plans of the new slip (Canonie, 1991a) indicate that the slip as
constructed is approximately 475 feet long. The new slip is intended to
replace an existing slip, Slip No. 3, which is located west of the new slip
across Waukegan Harbor, and is currently used for the boat servicing
operations of Larsen Marine. Slip No. 3 is planned to be filled with PCB-
contaminated sediments and subsequently capped as a remedial action for PCB

contamination in the Waukegan Harbor.

The new slip constructed at the WCP site includes sheet pile walls and
tie-back systems for its north and south borders and a slurry wall.at the
eastern end. An existing force main which traverses the new slip site was
relocated. Designated contaminated soils (as defined in the Construction
Specifications, Canonie, 1990b) excavated during the construction of the new
slip were placed at the WCP site in a waste pile intended to meet RCRA
guidelines. Soils not defined as designated contaminated soils were placed

adjacent to the southeast face of the existing pile of dredge spoils.
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2.3.4 gite Definitijon

The WCP site is located in the City of Waukegan, Lake County, Illinois.

According to a legal description from a real estate appraiser, (Real Estate

.Research Corporation, 1971), the site is located in the northwest quarter of

Section 22, Township 45 North, Range 12 East of the Third Principal Meridian.
The site is bounded to the north by Pershing Road (now Sea Horse Drive), on
the east by Pershing Road (now Sea Horse Drive), on the South by OMC Plant
No. 1, and on the West by Waukegan Harbor. The site is rectangular in shape

with a total area of 36 acres.

Available information regarding gite operations (OMC, 1990; GM, 1990;
North Shore Gas, 1990; EJ&E, 1990; Duff & Phelps, 1940) indicates that
industrial processes, product storage, and waste disposal associated with the
site industrial facilities were conducted within the property boundaries.
The site is, therefore, defined to be contained within the former property

boundaries shown in Figure 2.3-1.

2.4 PREVIOUS INVESTIGATIONS

2.4.1 Waukegan Harbor PCB Studies

The Waukegan Harbor, which is the western boundary of the WCP site, has
been the focus of studies addressing PCB contamination. Several studies have

been completed that provide general information for the Waukegan area.

The Waukegan Harbor Superfund site was added to the National Priorities

List ("NPL") by publication on the Federal Register on September B, 1983 (48

Fed. Reg. 40658). In the Consent Decree entitled United States of America v.
Outboard Marine Corporation (No. 8808-71), the Waukegan Harbor Superfund Site

is defined to include, "Slip No. 3 of Waukegan Harbor, the Upper Harbor of
Waukegan Harbor and the following areas located on OMC facility property:
the North Ditch, Crescent Ditch and Oval Lagoon, and the Parking Lot’
(Paragraph III I(V)).
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PCB contamination was discovered at the Waukegan Harbor Superfund Site
in the early 1970s. Between 1950 and 1971, OMC purchased an estimated 9
million pounds of PCBs from Monsanto. Public records indicate that an
estimated 10 to 15 percent of the PCBs used in the hydraulic fluids of die-
casting machines escaped into the floor drains and were discharged into a
ditch north of the OMC die-casting plant and the Waukegan Harbor. Several
studies were performed to characterize the extent of this contamination and
its effects on the terrestrial and aquatic environments. Other studies have
provided data pertaining to the geoclogy, hydrogeology, demographics, and
other general background information for the Waukegan Harbor and surrounding

areas.

In order to clean up the Waukegan Harbor area, a dredging operation is
proposed in the Record of Decision for the harbor area site. One of the
remedies which would directly affect the WCP site includes the removal of
PCB-contaminated sediments from Waukegan Harbor and their disposal in Slip
No. 3. Slip No. 3 would be filled with the contaminated sediments and
capped. As discussed in Section 2.3.3, a new slip (to replace Slip No. 3)

has been constructed at the WCP site.

2.4.2 1989 New Slip Soil Investigation

In 1989, Canonie Environmental, Inc. conducted a soil investigation for
the construction of a new slip for the boat servicing facility. The results
of the investigation were contained in the "Draft Data Summary Report-New
Slip Soil 1Investigation” (Canonie Environmental, 1Inc., 1990a).: The
investigation consisted of a four-phase soil boring program and the
installation of two nests of monitoring wells. Samples were collected from
soil borings and monitoring wells and submitted for chemical analysis. Wells
MW-2S and MW-2D were removed in the spring of 1991 during the new slip

construction.
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2.4.2.1 Soil Boring Installation

In 1989, a four-phase soil boring and sample analysis program was
performed for the New Slip Soil Investigation (Canonie, 1990a). These
soil borings were located in the northwest quadrant of the WCP site
(Figure 2.4-1). The first phase consisted of the placement of eight borings
in January and February 1989. After chemical analysis of samples from one
boring showed significant concentrations of polynuclear aromatic hydrocarbons
{(PAHs) and phenols, an additional six borings were placed around this boring
(Phase 2) during February 1989. The next phase consisted of the placement of
35 borings distributed in and around the new slip location. These borings
were placed during July and August of 1989, Finally, Phase 4 consisted of
the placement of three borings 1ocated‘north of the new slip during September

1989.
2.4.2.2 Monitoring Well Installation

Two nests of monitoring wells were installed southeast of the new slip
location (Figure 2.4-1). Each nest contained a shallow and a deep well. The
shallow wells had screens placed at the 12.5 to 17.5-foot depth interval
while the deep wells had screens placed at the 23 to 28-foot depth interval.
Monitoring Wells MW-2S and MW-2D were decommissioned during construction of

the new slip.
2.4.2.3 Soil Sampling

Selected so0il samples were analyzed for PAHs and phenols. These
chemical constituents are typically found at manufactured gas plants, coking
plants, and wood treating sites. Most of the samples were not analyzed for
volatile organic compounds (VOCs) which are also generally associated with
coal tar products. The samples were not analyzed for PCBs with the exception
of 10 deep samples which were a considerable distance from the harbor. The

results of the analyses of soil samples are summarized in Section 3.5.
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2.4.2.4 Groundwater Sampling

The samples from the four monitoring wells were analyzed for phenols and

PAHs. The results are summarized in Section 3.4.

2.4.3 1990/199]1 New Slip Soil Investigation

Additional soil investigations were performed in the new slip area by
Canonie Environmental in November and December 1990 and January 1991. These
investigations were performed to provide additional information for:
(1) delineating areas of soils to be placed in the waste pile following
excavation of the new slip; and (2) providing information on soil quality in
areas affected by the extension of the'slip toward the east. As of June 1991
when this document was written, only preliminary information on sampling
locations, methods, and results were available (Canonie, 199l1a). The final
data report for the 1990/1991 New Slip Soil Investigation (Canonie, 1991b)
was subsequently made available on October 5, 1991. The results of that
final report will be incorporated into the Phase I Technical Memorandum of

this remedial investigation.

The preliminary information indicates that +the 1990/1991 soil
investigations included placing soil borings and excavating a test trench in
the vicinity of the new slip (Figure 2.4-1). Soil samples were collected
from selected soil borings and analyzed for PAHs and phenols. Two samples
were analyzed for volatile organic compounds. The preliminary information
package did not include complete identification of sample locations for all
reported analytical data, and data were not provided for all investigations
proposed in the investigation plans (Canonie, 1990b). Summaries of the
reported soil quality data were provided and are included in Appendix B. The
U.S. EPA reports that a final report on the new slip soil investigations is

in preparation.
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2.4.4 Illinois EPA Sampling

In June of 1989, the Illinois Environmental Protection Agency (IEPA)
collected and analyzed a total of ten soil samples from seven soil borings
which were located on the WCP site (Figure 2.4-1). An additional sample from
an off-site soil boring was also analyzed. The samples were collected at
depths of 6 feet or less below the ground surface and analyzed for phenols,
PAHs, VOCs, pesticides, and metals (IEPA, undated). Section 3.5 includes a

brief summary of available data for the soil sample analyses.

2.4.5 OMC Test Trenching

Three test trenches approximatelf 3.5 feet in depth were dug northeast
of the new slip location in early 1990. Information regarding the exact
locations of these test trenches is not currently available. The trenching
was videotaped and showed no evidence of oily substances in the soil. A 1-
foot thick seam of coal fill was seen below approximately 8 inches of top
so0il in a test trench in the Larsen boat storage area, approximately 135 feet

south of Pershing Road (Sea Horse Drive).

13\49\003\RIFSWP.WP\YMH 2-11 October 23, 1991



()

L |

SECTION 3
SITE DESCRIPTION

This section describes the site environment and the regional and local
hydrogeologic setting of the area surrounding the WCP site. The section also
summarizes the groundwater, surface water, and soil quality at the WCP site.
Information contained in the following discussion was gathered from published
state and federal geologic reports and from reports of studies of the

OMC/Waukegan Harbor area, as presented in the list of references.

3.1 SITE ENVIRONMENT

3.1.1 Demographic Information

Waukegan is the county seat of Lake County with a 1980 population of
67,653. Built on a 50-foot bluff overlooking Lake Michigan, Waukegan is
primarily a manufacturing community. Industries located in Waukegan include
Outboard Marine Corporation, National Gypsum, Johns-Manville, and Abbott

Laboratories.

Other than Chicago, Waukegan is the only city in 1Illinois with
industrial harbor facilities. It is served by major railroad lines,
highways, and expressways. In addition, a municipal airport is located in

Waukegan.

3.1.2 (Climate

Waukegan has a typical continental climate characterized by frequent
changes in temperature, wind direction, cloud cover, and humidity. Since the
eastern edge of the site borders the shores of Lake Michigan, a breeze off of
the lake can cause the temperature to remain 10°F to 15°F below inland
temperatures during summer afternoons. The maximum average daily temperature

during the warmest month of the year (July) is 82°F with an average daily
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minimum of 62°F. The maximum average daily temperature during the coldest

month of the year (January) is 29°F with an average daily minimum of 12°F,

Precipitation generally occurs as snowfall during the winter months and
rainfall for the rest of the year. The total annual precipitation is
approximately 33 inches. The average annual snowfall is 37 inches. The
majority of the precipitation occurs between the months of April through
September. The wind is primarily out of the west to northwest during the
colder months and is out of the west to southwest during the warmer months
(U.S. Department of Agriculture Soil Conservation Service, 1970; Hey and

Philippi, undated).

3.1.3 Site Ecology

The Waukegan Coke Plant site is developed land which has been utilized
for industrial uses since the early 1900s. The majority of structures on-
site were removed by 1972 and the site has grown over with plant communities
typical of disturbed upland. The vegetation of the site is a mixture of
shrubby and weedy successional vegetation, with a common prairie species
component occurring in places. Various species of coniferous and deciduous
trees have been planted in places on the site for landscaping purposes (CH2M

Hill, 1983).

In the Waukegan area are a state park and a public beach area. The
southern boundary of the Illinois Beach State Park is situated approximately
1.5 miles north of the Waukegan Coke Plant. Waukegan public beach is
situated east of the site, across Seahorse Drive and the beach parking area.
The majority of the beach is comprised of unvegetated lake-deposited sand.
Predominant plants in the beach area are sea rocket, winged pigweed and

cocklebur (CH2M Hill, 1983).

Common invertebrates, small mammals, and birds are likely inhabitants of
the project site. For example, spiders, beetles, grasshoppers, prairie deer
mice, and eastern cottontail rabbits are typical occupants of successional

vegetation communities. The shore of Lake Michigan likely serves as a
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natural migration route and nesting area for a variety of bird species.
Shorebird species such as gulls and black terns are common to the area. Due
to the relative scarcity of vegetation on the site and the amount of human
activity in the vicinity, the site likely does not provide exceptional

habitat for any particular fauna (CH2M Bill, 1983).

The bald eagle, classified as endangered by the U.S. Department of the
Interior, has been observed in the Waukegan Harbor area during migration
periods (CH2M Hill, 1983). No other species of terrestrial biota currently
on federal lists as endangered or threatened is known to be present in the
area at any time during the year. No species of fish classified as
endangered or threatened by the U.S. Department of the Interior area is known

to inhabit the Waukegan area.

Fifteen species of birds and at least five species of plants classified
as endangered in Illinois are known or likely to be present in the vicinity
of the project site (CH2M Hill, 1983). Additionally, two bird species and
one plant species classified as state threatened species have been observed
in the vicinity of the site. Three fish species which are classified as
state threatened species were collected in the Waukegan area in 1971. Of
these (cisco, longnose sucker, and lake whitefish), only the lake whitefish

has been reported since 1971 (CH2M Hill, 1983).

3.1.4 Land Use

The land use around the WCP site is primarily industrial with the
exception of the public beach which is separated from the eastern edge of the
site by Pershing Road (Sea Horse Drive). Due west of the site is Waukegan
Harbor. Land use on the west side of the harbor is predominantly railroad
yards and light industrial facilities. The Waukegan central commercial
district is located 3,000 feet west of the site. South, north, and west of
the downtown area are residential areas, light industries, and recreational

areas.
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Waukegan is bordered by the City of North Chicago to the south and the
City of Zion to the north.

The City of Waukegan Waterworks is located approximately 1,000 feet
south of the WCP site and pumps its water from Lake Michigan. The Waukegan
wastewater treatment plant is located approximately 3,000 feet north of the
site and is operated by the North Shore Sanitary District. The Illinois

State Beach Park is located approximately 1.5 miles north of the site.
3.2 REGIONAL HYDROGEOLOGIC SETTING

Waukegan is located in a glaciated area of Northeastern Illinois. The
region is characterized by a series oé north-south trending morainal ridges
and intervening alluvial deposits that form the valley floors. Glacial
deposits are interbedded with alluvial deposits associated with sedimentation
and erosional processes related to Lake Michigan and its fluctuating water

levels over the past 10,000 to 12,000 years (Reinertsen, et al., 1981).

The WCP site is located on a flat-lying peninsula which is separated
from the mainland by Waukegan Harbor. The site is bounded on the south and
east by Lake Michigan, and on the west by Waukegan Harbor. The peninsula

lies at an average elevation of approximately 585 feet MSL.

Waukegan Barbor is a manmade structure constructed in the late 19th and
early 20th centuries. Prior to construction of the harbor, the area located
east of the original shoreline (i.e., the site location) was composed of a
complex series of natural and manmade inlets and islands. Portions of the

site and much of the site vicinity were filled and reclaimed.

3.2.1 Unconsolidated Sediments

Surficial deposits in the vicinity of the site consist of shallow water
near-shore lake sediments (beach, bar, spit, delta, lacustrine, and other
wetland deposits) of the Dolton Member of the Equality PFormation. These

deposits are predominantly medium-grained sand with gravel. Underlying the

13\49\003\RIFSWP.WP\YMH 3-4 October 23, 1991



£y

Equality Formation is a relatively thick unit of mostly gray clay and sandy
clayey till with some pebbles and cobbles; this glacial deposit is termed the
Wadsworth Till Member of the Wedron Formation. The total depth of
unconsolidated deposits in the vicinity of the site is reported to be between

50 feet and 200 feet (Lineback, 1979; Hughes, et al., 1966).

The sand and gravel deposits within the glacial materials are used
extensively for groundwater production in some areas. Where the deposits are
thick and relatively continuous, pumping rates as high as 1,000 gpm are

possible (Hughes, et al., 1966).

3.2.2 Bedrock Units

Underlying the unconsolidated deposits are the dolomitic (Silurian)
Racine!, Waukesha, Joliet, Kankakee, and Edgewood Formations. Depth to
bedrock is reported to be between 50 and 200 feet in the region. The bedrock
topography is complex, having been eroded prior to and during the last
glaciation. Bedrock valleys are present in the Waukegan area, several with
total relief of more than 100 feet. Most of these valleys trend west to
east. Below the dolomite lies Ordovician rocks, including: the Maquoketa
Formation limestone and shales; the Galena-Platteville Formation limestone
and dolomites with minor shale; the Ancell Formation (St. Peter Sandstone);

and the Prairie du Chien Formation (Willman, et al., 1967).

The bedrock units form three major aquifer systems in northeastern
Illinois. The uppermost shallow bedrock aquifer consists of the Silurian
dolomites. The underlying Maquoketa Group shales hydraulically separate the
Silurian aquifer from deeper units. The shallow bedrock aquifer is recharged
through the glacial deposits and is generally in hydraulic connection with

the glacial deposits and major surface water features.

lThe Racine Formation may be as much as 500 feet thick. No site-specific data
are available.
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The deeper aquifer systems include the Cambrian-Ordovician aquifer and
the Mt. Simon Aquifer. These hydrogeologic units are recharged where they
outcrop or where they immediately underlie the glacial deposits. In general,
the recharge areas are located to the north and west of Waukegan. The deeper

units may also receive some recharge through the Maquoketa Group.

Regionally, groundwater is produced from all three bedrock aquifers with
the majority of production from the Cambrian Mt. Simon Sandstone; however,
few wells penetrate the Mt. Simon Aquifer in the immediate Waukegan area

(Hughes, et al., 1966).

3.3 SITE HYDROGEOLOGIC SETTING

3.3.1 Geology

The uppermost deposits at the site are composed of fill. The fill is
approximately 2 to 4 feet thick. It varies in composition from fine to
coarse, brown to black sand and is mixed with demolition debris (Canonie,

1990a).

The fill is reportedly underlain by a black to brown, fine to coarse
sand unit that is likely composed of lacustrine and wetland deposits. Much
of this unit at the site may have been disturbed during the harbor
construction. It is likely composed of both natural in-place material mixed
with other native material that was moved from nearby locations and placed at

the site as fill. The unit ranges in thickness up to approximately 10 feet.

Underlying the black to brown sand is a gray sand unit composed of fine
to medium sand with some silt. This unit is approximately 15 to 25 feet
thick. Near the new slip location, the unit apparently extends to the
surface and the black to brown sand unit is absent. Lenses of silty sand are

also present within the gray sand unit.

Samples from the majority of soil borings placed in the vicinity of the

proposed new slip (Figure 2.4-1) indicate the presence of a 1 to 3-foot thick
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sand and gravel unit directly underlying the gray sand unit. Test holes
completed in 1927 on the City Waterworks property (located approximately
1,000 feet south of the site; Figure 2.1-1) also encountered a gravel unit at

the base of the gray sand.

Underlying the gravel (or directly underlying the gray sand where the
gravel is absent) is a thick till deposit of gray silt and clay. This unit
was also described (in a 1927 test hole located south of the coke ovens) as
being blue and containing clay, stones, and pebbles. The till unit is
reported to be approximately 50 to 200 feet thick regionally (Lineback,
1979). At a soil boring located near the new slip construction area, the
unit was at least 30 feet thick; its base was not encountered. The boring
completed as part of a well installatién near the boiler room (prior to 1927)
encountered the base of the till at an elevation of approximately 490 feet
above mean sea level (MSL). At that location, the till was approximately

40 feet thick.

Underlying the till is a thick sequence of carbonate bedrock units. The
only boring deep enough to penetrate the bedrock was the boring for the
Boiler Room well. The top of the "limestone” unit was encountered at an
elevation of 490 feet MSL (a depth of 91 feet). The well boring extended
43.8 feet into the limestone and no significant changes in lithology were
noted. Regionally, the Racine, Waukesha, Joliet, Kankakee, and Edgewood
Formations form the uppermost bedrock unit. Together, these units are

reported to be in excess of 500 feet thick.

3.3.2 Groundwater Flow

Regionally, groundwater generally occurs under unconfined conditions in
the surficial unconsolidated deposit and groundwater in the upper bedrock
aquifer occurs under confined conditions. Lake Michigan acts as a major
regional discharge zone for groundwater. Therefore, groundwater flow in both
the surficial unconsolidated deposits and bedrock units in the region would

typically be toward the lake.

13\49\003\RIFSWP.WP\YMH 3-7 October 23, 1991



A

i

[

~

Other than the placement of two monitoring well nests described in
Section 2.4.2.2, no hydrogeologic studies have been conducted at the WCP
site. However, a groundwater investigation (JRB, 1981) was conducted in the
vicinity of the drainage ditch at the OMC Plant No. 2 located north of the
WCP site (FPigure 2.1-1). Additionally, a preliminary groundwater flow model

was developed as part of a risk assessment for construction of the néw slip.
3.3.2.12 OMC Plant No. 2 Site Hydrogeclogy

Results of the hydrogeologic investigation completed for the OMC Plant
No. 2 site (JRB, 1981) indicated that shallow groundwater at the site
generally flowed to the east toward Lake Michigan; however, several other
factors also had some effect in contrblling the localized groundwater flow
pattern. These factors included: (1) the water level in a drainage ditch
north of OMC Plant No. 2; (2) precipitation events; (3) the presence of the
till (silt) below the sandy near-shore lake deposits; and (4) fluctuation of
the lake level.

Because the investigation focused on the area north of the OMC Plant
No. 2 facility, horizontal hydraulic gradient information is available
primarily for flow to and from the drainage ditch. Horizontal hydraulic
gradients ranged from approximately 6 x 10-} feet/foot to the southeast along
the western boundary of the OMC Plant No. 2 site, to approximately
8 x 10" feet/foot in both a northerly and southerly direction along the
drainage ditch. No information about horizontal hydraulic gradients was
available for the WCP site which is located south of the OMC Plant No. 2
facility. Vertical hydraulic gradients in the surficial aquifer north of the

OMC facility are reported to be in a generally upward direction (JRB, 1981).

Hydraulic gradients between the surficial aquifer and the Silurian
bedrock were also reported to be in an upward direction (Canonie, 1989). One
of the two piezometers installed into the Silurian bedrock reportedly flowed
at the surface. Information on the magnitude of the upward gradient was not

included in the Canonie report.
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"Baildown” tests (slug tests) were conducted in 22 monitoring wells
screened in the surficial unconsolidated materials at the OMC Plant No. 2
site. Hydraulic conductivities ranged from 2 x 10~ cm/sec to 9 x 10™? cm/sec

(JRB, 1981).
3.3.2.2 WCP Site Hydrogeology

Geraghty and Miller, 1Inc. (1990).prepared a single layer groundwater
flow model of the WCP site. They used the USGS MODFLOW computer code to
calculate hydraulic head distributions across the site and groundwater fluxes
to the harbor. Site-specific hydrogeologic data were not available for
actual groundwater flow conditions ag the WCP site; therefore, the model
could not be calibrated or validated. Results of the modeling predicted that
groundwater flow would be to both Lake Michigan and Waukegan Harbor for the
simulated conditions, with the divide located approximately down the center
of the peninsula. Computed groundwater flow at the northern and southern
boundaries of the site had a more southerly component as compared to computed

flow at the center of the peninsula,
3.3.2.3 Effects of New Slip on Site Groundwater Flow

In addition to modeling the current groundwater flow regime at the WCP
site, Geraghty and Miller (1990) also modeled the effects of new slip
construction on site groundwater flow. Using the model of current
groundwater flow at the site as the base case, they added the new slip as an

extension of the Waukegan Harbor constant head boundary.

Results of including the new slip in the model (Geraghty and Miller,
1990) indicated that the computed 1location of the divide separating
groundwater flow between the harbor and the lake remained in approximately
the same position, shifting slightly to the east. Computed overall
horizontal gradients at the site increased somewhat at the northwestern
boundary of the site. Computed groundwater flow directions in the immediate
area of the slip appeared to change significantly relative to base case

results. The computed total flux of groundwater entering the harbor
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increased slightly with the new slip. The computed groundwater flux through

the slip area itself increased significantly following slip construction.

The design of the new slip has changed since the groundwater modeling
was performed. The slip location has been moved north, its orientation
shifted, and a slurry wall has been added at the eastern end (Canonié, 1990b
and 1991). Because the reported modeling did not account for these design
factors, the model results are not representative of potential impacts of the

slip as constructed.

3.4 WATER QUALITY

3.4.1 Groundwater Quality

As mentioned in Section 2.4, the installation of two nests of monitoring
wells on the WCP site was included in the New Slip Soil Investigation. The
monitoring wells were installed east of the new slip location. Each nest
contained a shallow and a deep well with depth intervals of 12.5 to 17.5 feet
for the shallow wells and 23 to 28 feet for the deep wells. Samplesqobtained
from the four monitoring wells were analyzed for phenols and PAHs (Canonie,

1990a).

Results of the chemical analyses performed on the groundwater samples
indicate that total phenols were detectable at levels of 130 to 296 mg/L in
samples from the deep wells. Phenols were reported at a total concentration
of 0.01 mg/L in a sample from one of the shallow wells, and were below
detection limits in the sample from the other shallow well. PAHs were
detected at a concentration of 1.3 mg/L (total PAHs) in the sample from one
of the shallow wells and were below detection limits in the sample from the
other shallow well. Although no detectable concentrations of PAHs were
reported for the analyses of samples from the two deep wells, the detection
limits for PAHs were elevated due to the high concentrations of phenols that
were present in those samples. The groundwater samples were not analyzed for
volatile organic compounds that are commonly associated with coking and coal

gasification sites. The groundwater quality data are included in Appendix A.
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3.4.2 Surface Water Quality

Extensive studies have been performed to determine the extent of PCB
contamination in the Waukegan Harbor. There are no surface waters on the WCP
site, but the western border of the site is the Waukegan Harbor. No sampling

has been performed to determine if PCBEs have migrated on-site.
3.5 SOIL QUALITY

As part of the 1989 and 1990 New Slip Soil Investigations (Canonie,
1990a and 1991a), numerous soil borings were placed in and around the
location of the proposed new slip. Laboratory analyses performed on soil
samples from these soil borings reported total PAH concentrations ranging
from non-detectable levels up to 27,000 mg/kg. The highest concentrations
were reported for samples collected near the southern boundary of the new
slip. PAHs were detected in samples collected to depths of 25 feet below the
ground surface. The nature and extent of soil contamination is not fully
defined since samples from the soil borings were generally not analyzed for
PCBs (i.e., for samples from less than 15 feet in depth) or for volatile
organic compounds (VOCs). Soil guality data from these studies are included
in Appendix B, along with figures illustrating Canonie's interpretations of

the extent of PAHs and phenols in soils.

A study performed by the Illinois Environmental Protection Agency in
June of 1989 included the collection and analysis of ten samples from on-site
soil borings. Four of the samples were collected near the by-products
recovery area, and one of the samples was taken in the gas production area.
The remaining five samples were collected at the northern half of the site.
The samples were collected between zero and 6 feet in depth. The samples
were analyzed for phenols, PAHs, VOCs, pesticides, and metals. Laboratory
analyses of the soil samples showed significant concentrations of PAHs, VOCs,
and selected metals. The available information on sampling locations and
analytical data sheets are included in Appendix C. Detected PAH
concentrations were highest near the tar storage and by-products recovery

area. The sample collected near the thionizer building had elevated levels
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of arsenic and cyanide, and elevated mercury concentrations were reported for

the sample collected from the northeast portion of the site.
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SECTION 4
INITIAL EVALUATION

4.1 INTRODUCTION

This section presents an initial evaluation of the WCP site. It
includes a summary of the types of contamination which have been identified
at the WCP site and an assessment of other chemicals of concern which may
potentially be associated with past industrial processes and waste disposal
practices at the facility. The initial evaluation of chemicals of concern
provides a framework for planning RI activities. The possible presence of
other chemicals will also be evaluated during the RI (Section 6). The
initial evaluation presented below includes a discussion of preliminary risk

characterization issues and a discussion of processes for identifying ARARs.

Chemicals which may be of concern at the site were identified based on
the results of previous site investigations, the types of wastes and by-
products typical for coal gasification/coking plants and wood treating
facilities (Table 4.1-1), and chemicals identified in studies of the
OMC/Waukegan Harbor site. This section also includes a brief summary of
physical and chemical characteristics of the chemicals of concern.

4.2 IDENTIFIED CONTAMINATION

The investigations of the new slip area described in Section 2.4
identified oily soils containing polynuclear aromatic hydrocarbons (PAHs) and
phenolic compounds. Soil investigations have identified contamination to
depths of 25 feet below the surface, at the contact between the sand unit and
the underlying till (Section 3.5). The lateral extent of contamination was
not defined in detail to the east or south of the new slip area. The 1989
and 1990/1991 investigations of the new slip area also identified PAH and

phenolic compounds in groundwater (Section 3.4.1).
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The June 1989 investigation conducted by the IEPA (Section 2.4)
identified PAH compounds in the shallow soil samples collected at several
locations across the site. 1In addition, phenolic, volatile, and inorganic

compounds were reported for some samples (Section 3.5).
4.3 POTENTIAL CHBEMICALS OF CONCERN

The waste types and associated chemicals of concern typical for coking
and coal gasification facilities are well documented (GRI, 1987). At the WCP
site, the list of chemicals of concern must also address chemicals that may
be associated with the former wood treatment facility in the western portion
of the site and wastes from adjacent OMC operations that may have been

disposed of on the site.

Coking, coal gasification, and wood treating processes may each have
resulted in the release of coal tar products and sludges to the environment.
Coal tar or creosote can migrate as a separate, nonaqueous phase in soil and
groundwater systems. In addition, dissolved compounds of coal tar or
creosote can migrate with surface water, water infiltrating through soils,
and groundwater flow. Coal tar and sludges are composed of hundreds of
different compounds including PAHs, phenols, and volatile aromatics. Metals
and inorganic compounds contained in oils, by-products, and wastes associated
with coal tar may also be present. Table 4.1-1 presents a list of chemicals
likely to be of concern at the WCP site as a result of coking, coal

gasification, and creosoting operations (GRI, 1987).

In addition to the chemicals listed in Table 4.1-1, PCBs may be present
at the WCP site because of the use of these chemicals at adjacent OMC
facilities. PCBs are included as potential chemicals of concern due to past
disposal of PCB-contaminated dredge spoils on the WCP site and presence of

PCBs in Waukegan Harbor sediments. Other potential chemicals of concern

~include benzene, ethylbenzene, toluene, and xylenes (BETX) which may be

associated with fuel and oil storage areas.
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4.4 PHYSICAL AND CHEMICAL CHARACTERISTICS OF POTENTIAL CONTAMINANTS

The following section presents generalized discussions of relevant
physical and chemical characteristics of potential contaminants which may be

present at the WCP site.

4.4.1 Coal Tar

Coal tar, whether from a manufactured gas plant or a coking facility, is
a by-product of coking bituminous coal. The constituents of a typical coal

tar from a coal carbonization process are summarized in Table 4.4-1.

Coal tar is only slightly soluble in water, and may be present in soils
and groundwater as a separate nonaqueous phase fluid. Coal tar generally
discolors and leaves a distinctive oily residue in materials it encounters.
Coal tar is more dense than water and may migrate as a separate phase
primarily under the influence of gravity. Downward migration of coal tar
will generally be limited when a contact with low permeability material is
reached. Lateral migration may then be controlled by the slope of that
contact. Pockets of concentrated coal tar are likely to be persistent
because the mixing with groundwater required for solubilization and the
aeration required for biodegradation are likely to be very limited in the
subsurface environment. The PAH and volatile aromatic compounds of concern

typically associated with coal tars are listed in Table 4.1-1.

4.4.2 Creosote

Creosote is produced from a blend of the fractional distillates of coal
tar. This blend may be diluted with coal tar or petroleum oil; consequently,
the chemical composition and properties of creosote are not uniform.
Creosote is generally described in terms of its physical properties,
summarized in Table 4.4-2 along with the corresponding properties for coal
tar. One of the principal differences evident from Table 4.4-2 is that the
fraction of pitch (residue above 355°C) is much higher in coal tar than in

creosote. Environmental fate and transport properties of creosote are
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similar to those described above for coal tar, although creosote may be more
mobile than coal tar due to its lower viscosity and differences in surface

tension.

4.4.3 Dissolved Organic Compounds

4.4.3.1 PAH Compounds

The PAH compounds listed in Table 4.1-1 are relatively stable,
exhibiting low volatilities and aqueous solubilities (Table 4.4-3). The
octanol/water and sediment/water partition coefficients reported for PAH
compounds indicate that higher molecular weight PAHs have a strong tendency
to adsorb onto soils and sediments; therefore, the compounds are relatively
immobile in the environment. PAH compounds as a group are generally
biodegradable, with the lower molecular weight compounds generally showing a

greater degree of biodegradability than the higher molecular weight PAHs.
4.4.3.2 Volatile Organic Compounds

The volatile organic compounds typically associated with coking and coal
gasification sites are BETX compounds. These compounds are significantly
more volatile and solublé than the PAH compounds discussed above
(Table 4.4-3). The BETX compounds are typically adsorbed onto soils and
sediments to a lesser degree than the PAH compounds, indicating that BETX
compounds are relatively mobile in the subsurface. Benzene is likely to be
the most significant of the BETX compounds from an investigative standpoint
because of its high solubility and mobility and comparatively low regulatory

standards. The volatile aromatics are generally biodegradable.
4.4.3.3 Phenolic Compounds
Table 4.1-1 includes four phenolic compounds identified as potential

chemicals of concern. Phenolic compounds are relatively soluble and mobile

compared to PAH compounds and are readily biodegradable.
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4.4.4 Inorganic Compounds and Metals

Inorganic compounds and metals which may be of concern at coking and
coal gasification sites are listed in Table 4.1-1. The environmental fate
and transport characteristics of these constituents vary. The Thylox system
used at the WCP, unlike the wood-chip system used at some manufactured gas
plant sites, used arsenate compounds and produced thiosulfates and
thiocyanates. The environmental fate and transport of arsenic and cyanide
compounds vary with the nature of the specific chemical compounds and with

the transport medium characteristics.

4.4.5 PCB Compounds

PCB compounds are synthetic chlorinated aromatic organic chemicals that
were used in lubricating oils. These compounds are very stable in the
environment. PCBs typically have low solubilities and high octanol/water
partition coefficients, indicating a strong tendency to be adsorbed onto
soils and sediments. The compounds are therefore relatively immobile in the
subsurface environment. Individual PCB compounds vary significantly in their

tendency to undergo biodegradation.

4.5 CONCEPTUAL SITE MODEL

Based on the existing information describing waste type, waste disposal,
potential migration pathways, and potential receptor populations, a
conceptual site model has been developed. The conceptual site model
describes the expected sources of contamination, types of contaminants,
potentially affected media, potential routes of migration, and potential

human and environmental receptors.

4.5.1 Sources

Two potential sources of contamination are documented to have existed at

the property. The first is the former railroad tie and wood treating plant
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located on the west side of the site. The second is the manufactured gas/

coking plant formerly present on the eastern portion of the site.

The wood preserving and waste disposal practices of the former railroad
tie and wood treating plant are unknown. Drippings from treated ties,
spillage during processing, leaks and spillage from creosote storage or
transfer areas, and disposal of process wastes are likely sources of
contamination. There are no structures associated with this operation

visible on-site.

The waste disposal practices of manufactured gas/coking facilities
included collection and sale of by-products such as tar and ammonia. Gas was
purified on-site prior to the tranéfer of site ownership to GM. The
disposition of Thylox wastes is not known. Contaminant source materials may
include tars, tarry soils, and contaminated groundwater. There are no
identified waste disposal areas. If contamination is present, it may be
associated with spills, leaks, and condensation associated with structures
such as gas holders. The lateral and vertical extent of waste materials is
unknown. Except for the office building and above-grade tar tank foundation,
there are no existing aboveground structures. Many facility foundations may

be present at the site.

Possible sources of wastes at the site include creosote, coal tars, and
Thylox wastes. Section 4.3 summarized the potential categories of

contaminants associated with coal tar and creosote. They include:

. Polynuclear aromatic hydrocarbons (PAHs);
. Phenolic compounds;
- Volatile aromatic compounds such as benzene, ethylbenzene, toluene,

and xylene; and

» Metals and cyanide.
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4.5.2 Contaminant Migration

The potential contaminant migration pathways depend on the location of
the waste and contaminated media. The nature and extent of the contamination
is not defined. Shallow groundwater at the site is believed to move through
the sand unit and discharge directly to Waukegan Harbor and Lake Michigan.
Deeper groundwater is reported to show upward gradients, based on regional
information, and is isoclated from shallow groundwater by the presence of the

till unit at a depth of approximately 25 feet below the ground surface.

The mechanisms for contaminant release and migration are illustrated in

Figure 4.5-1. The potential contaminant migration mechanisms for the site

include:

. Movement of tars downward to the sand/till contact and subseguent
horizontal movement controlled primarily by the slope of the till;

» Leaching of contaminants from source materials and contaminant
migration to the groundwater;

- Leaching of contaminants from tars and tar-saturated soil by
groundwater;

- Movement of dissolved phase constituents with groundwater and
discharge to Waukegan Harbor and/or Lake Michigan;

. Release of fugitive dust to ambient air through wind-driven and
mechanical erosion if contaminants are present in surface soil; and

. Volatilization and upward diffusion of constituents from the

unsaturated zone to the ambient air.

The movement of specific constituents will be a function of their
physical and chemical properties. Of the chemical constituents likely to be

of concern, the volatile aromatics, phenolics, and lower molecular weight
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PAHs (e.g., naphthalene and acenaphthene) are most mobile in a soil-
groundwater matrix and may be released to the groundwater. The volatile
aromatics and lower molecular weight PAHs are most mobile in a soil-air
matrix and may volatilize and diffuse to the ambient air. The higher
molecular weight PAHs and metals are more likely to remained bound to a soil

matrix and have limited mobility.

4.5.3 Potential Exposure Pathways

The preceding sections have identified the potential contaminants of
concern, the site’s physical setting, and the potential release and migration
mechanisms believed possible for the WCP site. Based on this information,
potential exposure pathways for the site may be preliminarily identified. A
list of potential exposure pathways for the gsite is presented in Table 4.5-1.
This table includes potential pathways under current and potential future

site uses.

Several potential pathways may not be likely because of the site
characteristics as identified in Table 4.5-1. For example, the potential for
human exposure to hazardous constituents in groundwater through the use of
the groundwater as a water supply is not considered likely. There is no
current groundwater use in the vicinity of the site. Private water supply
wells are not permitted by the City of Waukegan Zoning Ordinance except where
expressly authorized by the City Engineer, Director of Water Utility, and
City Council (City of Waukegan, 1988). A readily available water supply
exists from the City of Waukegan system, and future uses of the site that
required drinking water supplies would be required to receive potable water

from the municipal system (City of Waukegan, 1988).
The existing potential exposure pathways are limited. They include:
- Exposure of recreational users of the harbor (i.e., boaters and

fishermen) to compounds released to the surface water from

groundwater discharge;
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s Exposure of aquatic organisms in the harbor to compounds released

to the surface water from groundwater discharge;

- Exposure of people consuming fish from the harbor if the £fish

accumulated compounds that had been released to the surface water;

- Direct contact of site visitors with waste residuals present in

surface soil; and

- Inhalation of contaminated dust or volatile compounds released to

the ambient air.

The consequences of the exposureé associated with surface water depend
on the amount of hazardous constituents actually being released, the dilution
of the groundwater as it discharges into the surface water, the environmental
fate of the constituents (e.g., degradation and attenuation), and the
likelihood of contact with the exposure medium. Much of this information is

currently unknown.

The identification of potential exposure pathways considered the
potential for future use and development of the site. The overall plan for
the installation of the new boat slip includes development of the
northwestern portion of the site for recreational boat storage and servicing.
The City of Waukegan Building Commissioner has indicated that he is not
currently aware of any viable development plans for the site or adjacent
water front areas. However, long-term development desires include such ideas
as condominiums and recreational land use once existing contamination
problems are resolved. A boat launch project proposed by the Waukegan Port

District has been canceled.

Based on the City of Waukegan Zoning Ordinances and Comprehensive Land
Use Plan (City of Waukegan, 1988), future site uses most logically would
include continued industrial and marine/commercial/recreational (i.e., boat

storage and servicing) use of the property. In addition, utility line repair
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or installation may result in exposures to wastes or waste constituents in

the future.

An assessment of the potential effects of new slip construction was
performed by Geraghty and Miller (G&M, 1990). This assessment was based on
limited information. It identified and evaluated the following exposure

pathways associated with the new slip:

. Exposure of boat yard workers;

a Exposure of marina visitors;

. Exposure of utility workers;

- Exposure of OMC workers and trespassers; and
- Exposure of people consuming fish.

4.5.4 Potentially Exposed Populations

The site is located in a primarily industrial and marine commercial use
area. The harbor is used for industrial purposes such as delivering gypsum
and cement, and for access by recreational boats to the boat servicing
facilities at the north end of the harbor. There are public beaches located
east of the site. The water intake for the City of Waukegan is located more

than 6,000 feet east-southeast of the site.

The potentially exposed human populations include OMC workers,
trespassers onto the site, utility workers (if excavation occurs), future
occupants of the site, people who may come into contact with water in the
harbor and new slip (e.g., boaters, fishermen), and people who consume fish
from the harbor. Aquatic organisms in the harbor are potentially exposed.
Terrestrial organisms that come on-site are potentially exposed to

contaminated soil.
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4.6 PRELIMINARY RISK ASSESSMENT AND IDENTIFICATION OF DATA GAPS

Exposure to chemicals associated with manufactured gas/coke plant and
creosoting wastes are known to have potential human health and environmental
effects if present in sufficient gquantities. Benzene and several PAHs (e.g.,
benzo(a)pyrene) are potential human carcinogens. Several of the idehtified
constituents, such as naphthalene and cyanide, can have potential adverse

effects on aquatic organisms.

There are no known current exposures to any residual wastes or waste
constituents. The most likely potential exposure pathways are: (1) direct
contact if the site is disturbed; and (2) release of contaminated groundwater
to surface waters. Exposure of aquatic organisms is the most significant

exposure pathway if contaminated groundwater discharges to the harbor.

4.6.1 Preliminary Risk Characterization
Although it is possible to identify the potential exposure pathways for
this site, there is not sufficient information on the nature and extent of

contamination associated with the manufactured gas/coking facility and

railroad tie creosoting plant to perform a quantitative risk assessment.

4.6.2 Identification of Data Gaps

The following data gaps are identified and will need to be addressed

prior to the completion of a risk assessment:
- Characterization of groundwater quality;

- Estimates of potential impacte of groundwater discharges on surface

water quality;

- Nature and extent of soil contamination; and
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- Further definition and assessment of potentially exposed

populations.

13\49\003\RIFSWP.WP\YMH 4-12 October 23, 1991



SECTION 5
DEVELOPMENT OF PRELIMINARY REMEDIAL ACTIONS

5.1 INTRODUCTION

The development of preliminary remedial actions during the scoping of

the RI has several objectives:

- To better define the degree of detail necessary in delineating the

extent of groundwater and soil contamination;

. To identify data needed for evaluation of remedial action

technologies; and

. To allow early identification of ARARs that may influence the scope

of RI activities.

Remedial action objectives are first developed here based on the
evaluation of the existing data and potential risks at the site. Following
the statement of objectives, remedial technologies and process options are
delineated and screened. Following this screening, a list of preliminary
remedial actions is presented. Processes for identifying action-specific

ARARs for remedial alternatives are discussed.

The initial listing of potential remedial alternatives presented below
has been developed based on engineering judgment and similar evaluations from
similar sites.

5.2 REQUIREMENTS FOR REMEDIAL ACTION OBJECTIVES

Under CERCLA (as amended by SARA), the statutory scope of remedial

actions at the site includes the following general objectives:
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. To attain a degree of cleanup of hazardous substances, pollutants
and contaminants released into the environment and a degree of
control of further releases, at a minimum, which assures protection

of human health and the environment;

. Preference should be given to selection of remedial actions for
treatment that permanently and significantly reduces the volume,
toxicity or mobility of the hazardous substances, pollutants, and
contaminants is a principal element; documentation must be provided
if a permanent solution using treatment or recovery technologies is

not selected; and

. The remedial action selected will, to the extent practicable, be
consistent with the NCP, be cost-effective, and utilize relevant
and appropriate criteria under the circumstances of a particular
release. The degree of cleanup selected will assure protection of

human health and the environment.

The NCP (40 CFR 430[£f][1)) lists the following general objectives for

selection of a remedy:

. Each remedial action selected shall be protective of human health

and the environment;

- On-site remedial actions selected must attain those ARARs that are
identified at the time of the Record of Decision signature or

provide grounds for invoking a waiver;

. Each remedial action selected shall be cost-effective provided that
it first satisfies the threshold criteria (i.e., protectiveness and

attainment of ARARs); and

. Each remedial action shall utilize permanent solutions and
alternative treatment technologies or resource recovery

technologies to the maximum extent practicable.
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5.3 PRELIMINARY IDENTIFICATION OF SITE-SPECIFIC REMEDIAL ACTION OBJECTIVES

t Site specific remedial action objectives aimed at protecting public

health and the environment specify:

- A contaminant of concern;

C

s Exposure routes and receptors;

- Acceptable contaminant level or range of levels for each exposure
medium (i.e., a preliminary remedial goal).

The risks identified in the risk assessment, along with the

identification of ARARs for the site, will establish the specific goals

( (contaminant 1levels) for remedial actions. Based on the information

presented in the initial evaluation the following preliminary objectives and
associated goals have been identified:

( 1. To provide adequate protection to the public health and environment
from direct contact, inhalation or ingestion of hazardous
constituents in s8oils within a specified depth of the ground
surface at the site.

(

~—

2. To provide adequate protection to the public health and environment
from direct contact, ingestion, or inhalation of hazardous
constituents that currently or in the future discharge to the

( surface waters east and west of the site, including Lake Michigan
and the Waukegan Harbor.

5.4 PRELIMINARY IDENTIFICATION OF SITE-SPECIFIC ARARS

{

Remedial actions must attain the standards defined by the ARARs
established by U.S. EPA and Illinois EPA for the site, unless a waiver is
obtained. Remedial action must also take into account the "to be considered”

( criteria or guidelines if the ARARs do not address a particular situation.
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5.4.1 Definition of ARARs

Applicable requirements are standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, or other circumstance.
For a requirement to be applicable, the remedial action or the circumstances
at the site must satisfy all of the jurisdictional prerequisites of that

requirement.

Relevant and appropriate requirements are standards, estandards of
control, and other substantive environmental protection requirements,
criteria, or limitations promulgated ﬁnder federal or state law that, while
not applicable to a hazardous substance, pollutant, contaminant, remedial
action, or other circumstances at a CERCLA site, address problems or
situations sufficiently similar to those encountered at the CERCLA site that
their use is well suited to the particular site. In some circumstances, a
requirement may be relevant but not appropriate for the site-specific

situation.

The determination that a requirement is relevant and appropriate is a
two-step process: (1) determination if a requirement is relevant, and
(2) determination if a requirement is appropriate. In general, this involves
a comparison of a number of site-specific factors with those addressed in the
statutory or regulatory requirement. The factors that are compared include
the characteristics of the remedial action, the hazardous substances present
at the site, or the physical circumstances of the site. 1In some cases, a
requirement may be relevant but not appropriate, given site-specific
circumstances; such a requirement would not be an ARAR for the site. 1In
addition, there is more discretion in the determination of “"relevant and
appropriate” than for "applicable” requirements; it is possible for only part

of a requirement to be considered relevant and appropriate in a given case.

In addition to the legally binding requirements established as ARARs,

many federal and state programs have developed criteria, advisories,
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guidelines, or proposed standards that may provide useful information or
recommend procedures if no ARARs address a particular situation or if
existing ARARs do not provide protection. 1In such situations, these “to be
considered” (TBCs) criteria or guidelines should be used to set remedial
action levels. Examples of criteria to be considered are reference doses
(RfDs) and potency factors for ingestion of noncarcinogenic and carcinogenic

compounds used in the risk assessment.

5.4.2 Type of ARARs

Three classifications of requirements are defined in the ARAR
determination process: chemical specific, location specific, and action

specific.

Chemical-specific ARARs are usually health or risk-based numerical
values or methodologies which, when applied to site-specific conditions,
result in the establishment of numerical values. These values establish the
acceptable amount or concentration of a chemical that may be found in, or

discharged to the ambient environment.

Location-specific ARARs are restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they are in
specific locations. Some examples of special locations include floodplains,

historic places, and sensitive ecosystems or habitats.

Action-specific ARARs are wusually technology or activity-based
requirements or limitations on actions taken with respect to hazardous
wastes. These requirements are triggered by the particular remedial
activities that are selected to accomplish a remedy. Since there are usually
several alternative actions for any remedial site, very different
requirements can come into play. These action-specific requirements do not
in themselves determine the remedial alternative; rather, they indicate how

a selected alternative must be achieved.
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5.4.3 Process for Identification of Preliminary Site-Specific ARARs and
Preliminary Remediation Goals

A draft ARAR and Preliminary Remediation Goal (PRG) Technical Memorandum
has been prepared for submittal to the EPA. The ARAR and PRG Technical
Memorandum contains a preliminary identification of ARARs and develops
preliminary remediation goals for the site. This memorandum is based on
preliminary site information and the preliminary identification of remedial

alternatives.

The purpose of the ARARs section is to identify the Federal and State
environmental laws, regulations, criteria, advisories, and guidance that are
likely to affect the remedial investigation and the evaluation of remedial
actions at the WCP site. The ARAR and PRG Technical Memorandum identifies
State and Federal requirements that may be applicable or relevant and
appropriate for the site. It also identifies those requirements that may not

be applicable or relevant and appropriate.

The purpose of the discussions of remediation objectives contained in
the ARAR and PRG Technical Memorandum is to identify key contaminants,
approaches, and concepts that will be used in risk assessment work, including
the development of preliminary remediation goals. The remediation objectives
section addresses such issues as site land use, identifying the contaminants
that are most significant in the risk assessment process, refining the site
model, and development of plausible exposure scenarios. Information from the
ARARs section will be integrated with this information to develop preliminary

remediation goals for the site media.

The draft ARAR and PRG Technical Memorandum has been prepared for
submittal to the U.S. EPA Region V and Illinois EPA for review prior to
commencement of the Phase I site investigation. The memorandum summarizes
the most important ARAR and risk assessment issues and requests agency
interpretation of these issues so that they may be used during the RI. The
Phase I site investigation will begin following receipt of the U.S. EPA and

Illinois EPA response to the ARAR and PRG Technical Memorandum.
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The draft ARAR and PRG Technical Memorandum will be revised and updated
based on the U.S. EPA and Illinois EPA comments and the findings of the
Phase I site investigation. The revised ARAR and PRG Technical Memorandum
will be submitted to the U.S. EPA and Illinois EPA following the Phase I site
investigation. The Phase II site investigation will begin after receipt of
the U.S. EPA and Illinois EPA review and comments on the revised ARAR and PRG
Technical Memorandum. The assessments in the ARAR and PRG Technical
Memorandum will be based on the most current understanding of the site and of
Federal and State regulations and may change as site circumstances and the

understanding of the site evolve.

5.5 INITIAL DEVELOPMENT OF REMEDIAL ALTERNATIVES

This section provides a preliminary discussion of potential remedial
alternatives for the site. The initial 1list of remedial alternatives
considered is presented in Figures 5.5-1 and 5.5-2. Potentially applicable
remedial alternatives were selected based on the anticipated chemicals of
concern at the site and the anticipated types of contaminated media, i.e.,
soil and groundwater. A wide range of potential alternatives have been
identified to give the decision makers a range of options and allow
comparison of different alternatives. Potential remedial alternatives are
presented separately for soils and groundwater, though soil quality and
groundwater quality are closely interrelated and many remedial alternatives
for soil will likely have a positive impact on groundwater quality, and vice
versa. Remedial alternatives for soils and groundwater are described in the

following sections.
A literature review of the most attractive technologies has been used to

evaluate the need for trustability testing for the WCP site RI/FS. This

review is documented in the Treatability Study Technical Memorandum.
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5.5.1 Remedial Alternatives for Sojls

The following soil remediation alternatives have been identified as

potentially applicable at this site:

. No Action

. Monitoring and Institutional Controls
. Containment

. Biological Treatment

. In Situ Soil Flushing

. In Situ Stabilization/Solidification
s In Situ Vitrification

s In Situ Vapor Extraction

- Excavation

- On-Site Vault

- Off-Site Disposal
- Thermal Treatment

. Soil Washing

The following paragraphs provide brief descriptions of the potential
remedial technologies for soils at the site. The following paragraphs also
include a discussion of additional data that will be collected during this
remedial investigation to assist the initial screening evaluation of specific

remedial technologies.

The Treatability Study Technical Memorandum discusses additional data
needs and treatability work that may be performed as part of the final
selection and design of the remediation technologies for the site.
5.5.1.1 No Action

The no action alternative is not a remedial action technology but is

evaluated as a baseline for comparison with other technologies under

consideration.
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5.5.1.2 Monitoring and Institutional Controls

Monitoring and institutional control could be implemented in conjunction
with any of the other remedial alternatives. This alternative consists of
site access and use restrictions to protect human health or the environment
from direct contact, ingestion, or inhalation of hazardous constituents found
in soils at the site. The so0il monitoring would consist of verifying the
integrity of the site access and use restrictions. $Soil monitoring could
also be used to verify the long-term performance of other remedial
alternatives, using soil borings, soil gas probes, vadose zone soil-pore

liquid sampling, or remote sensing of underlying groundwater.

5.5.1.3 Containment

Containment technologies control the migration of hazardous constituents
while maintaining the contaminated soils in their existing location.
Containment technologies include barriers to control vertical and horizontal
migration. A cap is a horizontal barrier which reduces infiltration.
Capping alternatives include soil cover, clay, synthetic membranes, asphalt,

and composite caps.

Vertical barriers are used to reduce horizontal migration. Vertical
barriers include slurry walls, grout curtains, and sheet pile which are
typically keyed into an underlying low permeability unit. This remedial
investigation will collect information that is necessary to evaluate the
effectiveness and implementability of vertical barriers including the depth
to the low permeability unit, the vertical permeability of the lower unit,

and the physical characteristics of the overlying soils.

5.5.1.4 Biological Treatment

Biological treatment involves providing conditions suitable to the
growth of and metabolism by microbes capable of transforming contaminants in
to non-hazardous compounds. Biological treatment of soils can be performed

in situ by providing nutrients and oxygen and ensuring that the microbial
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population and soil environment are satisfactory for biodegradation of the
target compounds. Land treatment is an above ground method of biological
treating excavated soils. Land treatment involves maintaining soil aeration
and mixing by tillage and maintaining proper nutrient, pH, and moisture
conditions for the degradation of the target compounds. Data requirements
for the initial evaluation of biological treatment will be met by the planned
soil and groundwater characterization. The RI/FS will include field
measurements of dissolved oxygen and redox potential, which will provide some

information about the indigenous microbial population.
5.5.1.5 In Situ Soil Flushing

In situ soil flushing is an emekging technology in which a flushing
solution is used to remove contaminants and residual product from the soil.
The flushing solution is usually water with additives such as an alkaline
agent, polymers, and surfactants. The alkaline agent and surfactant act to
lower the interfacial tension between the water and the organic contaminant,
thereby allowing the solution to more effectively wash the soil. The polymer
is added to achieve a viscosity in the flushing solution to match that of the

contaminant product to be displaced.
5.5.1.6 In Situ Vitrification

In situ vitrification is the electrical melting of soils at high
temperatures to provide pyrolytic destruction of organic contaminants and
immobilization of inorganics within the vitrified mass. The presence of a

shallow groundwater table under the site may make this technology infeasible.
5.5.1.7 In Situ Stabilization/Solidification

Stabilization/solidification processes 1reduce the mobility of
contaminants by one or more of the following mechanisms: (1) encapsulation
within a low permeability mass; (2) chemical binding the contaminant to a
nonhazardous fixation material; and (3) altering the contaminant to be more

inert or to bind with the fixation material. This technology may also be
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performed aboveground on excavated soils. The remedial investigation will
include soils characterization including particle size distribution,
porosity, and total organic carbon content that will allow evaluation of the

feasibility of this technology.

5.5.1.8 In Situ Vapor Extraction

In situ vapor extraction is the removal of volatile compounds from soil
in the gas phase using a system of welle screened in the vadose zone, vacuum
pumps, and possibly an air treatment system. This technology would only be

applicable if volatile contaminants were encountered at the site.
5.5.1.9 Excavation

Excavation of contaminated soils is a remedial technology that is an
essential component of several treatment and disposal alternatives. The

shallow water table under the site increases the difficulty of deep

excavation at the site.
5.5.1.10 On-Site Vault

This alternative involves the excavation of contaminated soils and
subsequent placement in a controlled, on-site vault. The soils are not
remediated but are contained to prevent further contaminant migration.
5.5.1.11 Off-Site Disposal

This alternative involves the excavation of contaminated soils and

subsequent placement in a controlled, off-site facility. The soils are not

remediated but are contained to prevent further contaminant migration.
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5.5.1.12 Thermal Treatment

Thermal destruction technologies include fuel blending, incineration,
pyrolysis, thermal desorption, and infrared thermal treatment which can be
performed on excavated soils. These technologies provide essentially
complete destruction of organic contaminants. Samples of coal tar
contaminated soils and free tars which are deemed to be possible candidates
for incineration will be analyzed for gross heating value to assist in the

evaluation of thermal treatment alternatives and costs.
5.5.1.13 Soil Washing

Soil washing is an emerging technology performed in above ground
reactors with excavated soils. Soil washing involves the use of chemicals
and/or physical operations to segregate the contaminants from the bulk soil
matrix and then to concentrate them to reduce the volume of residuals that
are handled by a different remedial technology such as disposal, incineration

or biological treatment.

5.5.2 Remedial Alternatives for Groundwater Impacts on Surface Waters

The following remediation alternatives have been identified as
potentially applicable for controlling potential groundwater impacts on

surface waters:

- No Action

. Monitoring and Institutional Controls
. Containment

. In Situ Biological Treatment

- Groundwater Extraction

. Groundwater Treatment and Discharge

The following paragraphs provide brief descriptions of the potential

remedial technologies for groundwater at the site. Any additional data
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beyond the scope of the typical remedial investigation needed to evaluate

specific remedial technologies is also discussed.
5.5.2.1 No Action

The no action alternative is not a remedial action technology but is
evaluated as a baseline for comparison with other technologies under

consideration.
5.5.2.2 Monitoring and Institutional Controls

Monitoring and institutional control could be implemented in conjunction
with any of the other remedial alternatives. This alternative consists of
site access and use restrictions to protect human health or the environment
from direct contact, ingestion or inhalation of hazardous constituents found
in groundwater at the site. The groundwater monitoring would consist of
periodic sampling to evaluate temporal trends in groundwater gquality at
monitoring wells and potential off-site migration of contaminants.

Groundwater monitoring can also verify results of other remedial actions.
5.56.2.3 Containment

The vertical barrier containment alternatives described in the soil
remedial alternatives section are also applicable to controlling the
migration of contaminants in groundwater.
5.5.2.4 In Situ Biological Treatment

As described in Section 5.5.1.4, in situ biological treatment involves

adding nutrients and oxygen to create an environment suitable for the

biodegradation of subsurface organic contaminants.
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5.5.2.5 Groundwater Extraction

This alternative involves removing groundwater by pumping from
extraction wells or extraction trenches. Groundwater extraction provides
hydraulic control of the flow of groundwater on or off site and removes
groundwater contaminants from the subsurface. Additional information
necessary to evaluate this alternative includes agquifer properties which will
be determined from pumping tests during the remedial investigation. This
alternative, if selected, would be performed in conjunction with one of the

treatment and discharge alternatives discussed herein.
5.5.2.6 Groundwater Treatment and Discharge

The selection of groundwater treatment technologies will be based on the
contaminants of concern and the degree of treatment required to meet
discharge limitations. The on-site groundwater treatment alternatives to be
considered include: no treatmént, packed tower aeration for volatile
compounds, activated carbon adsorption, UV oxidation, and biological

treatment.

Disposal alternatives for the treated groundwater include sanitary sewer
discharge, reinjection into the aquifer, storm water discharge, and a direct
surface water discharge to Lake Michigan or Waukegan Harbor. Off-site
treatment and disposal could be provided by discharging the groundwater to a
Publicly Owned Treatment Works (POTW) or the wastewater treatment plant of an
industrial facility. The choice of treatment and disposal alternatives will
in large part be determined by the regulatory limits placed on the different

discharge options.

Because of greater experience in industry with packed tower aeration and
activated carbon adsorption, their implementability and effectiveness for
site groundwater can be evaluated in detail using computer simulation models
and literature values for contaminant properties. The BOD/COD, o0il and
grease, and suspended solids concentrations will be measured for selected

groundwater samples because of the impact of these parameters on the need for
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SECTION 6
SCOPE OF WORK FOR REMEDIAL INVESTIGATION/FEASIBILITY STUDY

This Work Plan defines the scope of work for Remedial Investigation and
Feasibility Study (RI/FS) activities at the WCP site. The draft RI/FS work
plan is based on the data needs for site characterization, development of the
risk assessment, and the analysis of alternatives for conceptual design of
possible remedial actions. There are three supporting documents to the RI/FS

work plan:

1. Field Sampling Plan (FSP) (Barr, 1991c): Provides guidance for all
field work by defining the sampling and data gathering methods to

be used.

2. Quality Assurance Project Plan (QAPP) (Barr, 1991b): The QAPP
describes the policy, organization, functional activities and

quality control protocol necessary to achieve the DQOs.

The QAPP and the FSP are included in the Sampling and Analysis Plan
(SAP) (Barr, 1991a).

3. Health and Safety Plan (HSP) (Barr, 1991d): Describes procedures
to be followed so that all field activities are in compliance with

OSHA.

Data quality objectives and RI/FS tasks are summarized in Sections 6.1
and 6.2, respectively. The tasks included in the scope of work for the site
RI/FS include a field investigation to be performed in two phases; these
activities are described in Sections 6.3 and 6.4. All other tasks to be

performed as part of the RI/FS are described in Sections 6.4 through 6.10.

13\49\003\RIFSWP.WP\YMH 6-1 October 23, 1991



[ath}

6.1 DATA QUALITY OBJECTIVES

‘Based on the evaluation of existing data, objectives have been
identified for the data type and quality needed to: characterize the site
geology, hydrogeology, and soil and water quality; to identify threats to the
public health and environment; and to develop and evaluate remedial action
alternatives. DQOs are presented in detail in the QAPP for each component of
the source/pathway/receptor model of the site and for evaluation of
alternatives. DQOs are also discussed in later portions of Section 6 of this

Work Plan, describing individual RI/FS tasks.

6.2 SUMMARY OF RI/FS TASKS

The following tasks have been identified for the WPC site RI/FS; all

RI/FS efforts to be accomplished on-site are included in Task I and Task II:

TASK I: Field Investigation - Phase I
Subtask I.1 Investigation Support

Subtask I.2 Preliminary Source Area Characterization

Subtask I.3 Background Scoil Sampling

Subtask I.4 Surficial Soil Sampling

Subtask I.5 Monitoring Well/Piezometer Installation

Subtask I.6 Groundwater Sampling

Subtask I.7 Ecological Survey

Subtask I.8 Preparation of Phase I Technical Memorandum
TASK II: Field Investigation - Phase II

Subtask IX.1 Investigation Support

Subtask II.2 Soils Investigation

Subtask II.3 B8ydrogeologic Investigation

Subtask II.4 Groundwater and Surface Water Sampling

TASK III: Sample Analysis/Validation

TASK IV: Data Evaluation

TASK V: Risk Assessment

TASK VI: Remedial Investigation Report

TASK VII: Remedial Alternatives Development and Screening
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TASK VIII: Alternatives Evaluation

TASK IX: Feasibility Study Report

Tasks I and II represent the two phases of the RI field investigation.
Phase I activities have been designed primarily to provide preliminary
screening information about source areas and groundwater conditions. The
results of Phase I will then be used to focus the design of a larger, more
complete Phase II investigation. The conceptual design of the phased

investigation approach is introduced in the following paragraphs.

Phase I will involve investigation of the site facility foundation
locations and preliminary delineation of the lateral extent of surficial soil
contamination using test trenching. On-site soil samples will be collected
and analyzed to provide a preliminary characterization of soil contaminants
at the site. Background surficial soil samples from off-site locations will
also be collected and analyzed. Phase I will also include the installation
of on-site monitoring wells and piezometers to make a preliminary
determination of groundwater flow directions at the site and guide the
selection of further monitoring well locations and analytical parameters for
Phase II. Slug tests will be performed at the Phase I monitoring wells, and
groundwater samples will be collected and analyzed to provide an initial
characterization of groundwater quality. Environmental sampling activities
to be conducted during Phase I are summarized in Table 6.3-1. An ecological
site survey will also be performed during the Phase I investigation. The
Phase I findings will be presented in a Phase I Technical Memorandum to be
submitted to the U.S. EPA. The ARARs and PRGs Technical Memorandum will be
updated and revised to reflect the Phase I findings, and will be submitted to

the U.S. EPA.

Results of the Phase I investigation will be used to refine the design
of the more detailed Phase II investigation. Objectives of the Phase II
investigation include: delineation of the vertical extent (and confirmation
of the lateral extent) of soil contamination; characterization of site

geology and stratigraphy; delineation of the extent and nature of groundwater
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contamination; and characterization of the geotechnical properties of site
soils. Phase II of the investigation will involve the placing of soil
borings and collecting and analyzing soil samples to characterize the nature
and extent of source areas identified in Phase I. A focused list of
analytical parameters will be established based on the broad range of
constituents addressed in Phase I testing. Additional monitoring well
locations will be selected based on groundwater flow patterns and source area
locations determined in Phase I; modeling will be used to help select
appropriate monitoring locations. Additional slug tests and a pumping test
will be conducted to assess permeability, and groundwater sampling will be
performed to address groundwater quality data needs. Environmental sampling

activities to be conducted during Phase II are summarized in Table 6.3-2.
6.3 TASK I: FIELD INVESTIGATION - PHASE 1

6.3.1 Subtask I.1 Investigation Support

Investigation support involves those activities which are necessary
before the field activities can be implemented. Phase I investigation
support activities will carry over to Phase II; preparation for both phases

of investigation will be covered in this subtask.

Several of the investigation activities that will be conducted during
the course of the RI will require services that will be provided by outside

contractors. Services expected to be subcontracted are:

- Monitoring well construction;

- Soil boring installation;

. Laboratory analytical services;

. Laboratory geotechnical services; and
- Test trench excavation.

Barr Engineering Co. will prepare bid documents and evaluate contractor

proposals covered under this subtask.
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Other investigation support activities include:

. Set up of on-site facilities (including field office, storage area,

and connection to utilities); and

. Negotiation with the North Shore Sanitary District, if necessary,

regarding water discharge and treatment.

6.3.2 Subtask I.2 Preliminary Source Area Characterization

Objectives of this task are to:

. Determine the locations of the former facility structures and
foundations in order to orient additional trenches, soil borings,

and monitoring wells;

- Determine visually the lateral extent of contaminated shallow soils
in areas identified as potential source areas (based on knowledge

of the site’s operational history); and

. Enable the collection of a limited number of soil samples to be

used in a preliminary characterization of site soil contaminants.

Approximately 23 test trenches (1,400 feet) will be placed at the
locations shown in Figure 6.3-1. These trenches are expected to provide
information on the locations of former structures and site facilities, and to
provide a preliminary indication of the lateral extent of visibly
contaminated soils. The locations have been selected to coincide with the
locations of facility operations and potential waste placement areas (e.g.,
ponds) as shown in PFigure 2.3-1. The test trench locations shown in
Figure 6.3-1 are approximate; it is not anticipated that trenches will be
excavated through and beneath remaining foundations. At least two test
trenches will be excavated in the vicinity of the former creosoting facility
to supplement the existing data base for this area. One of these test

trenches will be excavated west of the former creosoting facility and

13\49\003\RIFSWP.WP\YMH 6-5 October 23, 1991



N

adjacent to the southernmost portion of the new slip and will also be used to
characterize the layer of compacted coal fines found to be present along the
southernmost portion of the new slip (Canonie, 1991b). Actual locations for
trenching in this area will be chosen in the field because of difficulties
investigating near the slip, tie-back walls, waste pile, slip excavation,

soil stockpile areas, and dredge soil piles.

All trenches will be extended from areas of visible contamination to
areas that appear to be clean. If contaminated zones are encountered in a
test trench, an additional trench will be placed approximately perpendicular
to the original trench to further delineate contaminated areas. The
locations and preliminary trench lengths and orientation are shown on
Figure 6.3-1. Trench depths will be eitended to (and, as possible, slightly
below) the water table which is expected to occur at a depth of 3 to 6 feet.
Trenches will be logged and photographed as they are placed. All material
excavated from the trenches will be placed back into the same trench
immediately upon completion. Details of the test trenching methodology are

included in the FSP.

Two former ponds, identified from aerial photographs, will be
investigated as potential source areas: the first is located in the parking
lot north of the former chemical lab, and the second is located in the
parking lot south of the former boiler house (Figure 6.3-1). Because these
areas are located in parking lots currently in use, they will be investigated
with shallow soil borings (rather than trench excavations) to minimize

disturbance to current operations.

Soil samples will be collected from the test trenches and shallow soil
borings for examination using field screening methods. The field screening
methods will include field soil classification, visual observations, field
oil sheen screening, and field headspace organic vapor screening. These
procedures are detailed in the FSP. The field headspace organic vapor
screening will be used as an inclusive, qualitative method for assessing soil
contamination; i.e., a sample that does not appear to contain chemicals of

interest based on other field screening methods but shows headspace organic
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vapors of greater than 100 parts per million will be included with samples

selected for further investigation.

Soil samples will be selected for laboratory analysis to provide a
preliminary characterization of soil quality at source areas identified by
field screening methods. If distinctly different areas of contaminatéd soils
are identified based on field screening, samples will be collected for
possible laboratory analysis to characterize each potentially different
contaminant type. At least one sample, visually identified as being
contaminated, will be selected for analysis from each distinct area of soil
contamination as determined by field observations. At least one sample will
be collected from the coal fines layer found to be present along the
southernmost portion of the new slip and from each of the shallow soil
borings in the former pond areas. Additional samples will be selected for
analysis from areas that appear to be near the limit of visible contamination

and from areas that show no visible evidence of contamination.

Because the nature, extent, number, and continuity of source areas to be
identified by field screening methods are currently unknown, the final number
of samples to be selected for analysis cannot be projected at this time. At
some trenches, more than one sample will be selected for analysis (as
described above) to characterize a range of soil qualities identified by
field screening. In other cases, several trenches may intersect a single
continuous source area, resulting in less than one sample per trench being
required to preliminarily characterize soils for that area. Other trenches
that show no evidence of contamination during field screening may not have
samples selected for further analysis. For planning purposes, it has been

assumed that a total of 25 samples will be selected for laboratory analysis.

All samples collected for laboratory analysis will be analyzed for PAHs
and VOCs. Approximately 20 percent of the samples will also be analyzed for
phenols. Samples from trenches located near the thionizer building will be
analyzed for cyanide and arsenic. At least one sample of soil with visible
coal tar contamination and one sample of visibly contaminated soil from the

area of the former creosoting facility will be analyzed for the full-scan
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target compounds (i.e., semivolatiles, VOCs, cyanide, metals, and PCBs). One
sample from each of the shallow soil borings in the areas of the former ponds
will be analyzed for the full-scan target compounds. One sample of the
compacted coal fines layer will be analyzed for the full-scan target
compounds and will be assessed using the TCLP method. Sampling activities
and sample selection rationale are summarized in Table 6.3-1. Details of the

relevant sampling procedures are included in the FSP.

6.3.3 Subtask I.3 Background Soil Sampling

Eight background soil samples will be collected from the locations shown
in Figure 6.3-2. Samples will be collected from 2 to 4 feet in depth using
a2 hand auger. Samples will be analyzéd for the full-scan target compounds.
Objectives of the background sampling are to (1) characterize typical local
background concentrations of chemical constituents in soils in the
surrounding industrial area, and (2) characterize typical background
concentrations of chemical constituents in soils in local areas thought to be
unaffected by industrial activities. Details of the background soil sampling

are in the FSP.

6.3.4 Subtask 1.4 Surficial Soil Sampling

In order to characterize surficial soil quality across the site, a
series of 17 shallow soil samples will be collected at the locations shown in
Figure 6.3-3. The locations were selected to address portions of the site
where potential source areas have not been identified and where other
sampling efforts have not been completed. Where possible, a test pit will be
excavated with a backhoe to provide visual information at the selected
locations. Based on that visual information, sampling points adjacent to the
test pits will be selected. At each of these sampling points, a sample will
be collected from 2 to 4 feet in depth using a hand auger. Shallow soil
borings will be used for sample collection at the three locations in the OMC
Plant No. 1 parking lot (Figure 6.3-3). Each sample will be analyzed for the
full-scan of target compounds. Details of the surficial soil sampling

activities are included in the FSP.
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6.3.5 ubtagk I.5 Pilot Borings/Monitori

Eight monitoring wells and four piezometers will be installed at the
site as part of the Phase I investigation. Proposed locations of the wells
are shown in Figure 6.3-4. At each monitoring well location, a pilot boring
will be installed to direct placement of the well screens of the monitoring

wells.
6.3.5.1 Pilot Borings

The pilot borings will be placed at the deep well locations shown in
Figure 6.3-4. These borings are intended to provide preliminary information
on the subsurface stratigraphy (to confirm or revise the conceptual model of
the site) and to aid in determining the depth at which monitoring wells will
be screened. Additional borings will be placed in Phase II to more fully
characterize the extent of any discrete areas of contamination identified in

Phase I, and to more fully characterize site geology.

Phase I pilot borings will be advanced to the top of the gray silt and
clay till anticipated to occur at a depth approximately 25 to 30 feet below
ground surface. Geotechnical borings will be advanced using 3% or 6%-inch
(I.D.) hollow-stem auger drilling techniques. Where practical, monitoring
wells will be installed into the pilot boring boreholes. One pilot boring
will be advanced through the till to bedrock. It is expected that the pilot
boring for Well W-3D will extend to bedrock.

All borings will be sampled at 2%-foot intervals, using a standard split
spoon sampler following ASTM Standard D1586 for the Standard Penetration
Resistance Test. Special effort will be used to collect split-spoon samples
at the till-sand interface and at other changes in stratigraphy. Except in
cases when a well is installed into the borehole, boreholes will be abandoned

with neat cement grout following completion.

Each boring will be logged by an experienced geologist. Soil samples

will be classified according to ASTM D2488-Procedure for Classification and
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Identification of Soils (Visual-Manual Procedure). Additionally, each sample
interval will be screened for volatile organic compounds (VOCs) using a field

headspace screening method (FSP, Barr 1991c).

Representative soil samples from the pilot borings will be collected for
laboratory analysie if areas showing significant visual evidence of
contamination are encountered or if headspace screening indicates that the
sample contains elevated concentrations of VOCs (see Section 6.4.2.2 - Field

and Laboratory VOCs). These samples will be analyzed for PAHs and VOCs.

All boring elevations and locations will be surveyed relative to a
common datum. The stratigraphic information collected will also be used to
make a preliminary characterization of the site geology and stratigraphy to
identify potential migration pathways and evaluate the fate and transport of
released contaminants. Additional information on soil boring placement

procedures are presented in the FSP (Barr, 1991c).
6.3.5.2 Monitoring Well/Piezometer Installation

To make a preliminary characterization of groundwater quality and flow
directions at the site, eight monitoring wells and four piezometers will be
installed as part of the Phase I investigation. The proposed locations are

shown in Figure 6.3-4.

Water table Wells MW-3S, MW-4S, MW-5S, and MW-6S will be placed along
the northern, eastern, southeastern and western boundaries of the site,
respectively. Piezometers P-101 and P-102 will be placed in the northwestern
and northeastern corners of the site, respectively. Piezometers P-103 and
P-104 will be placed near the center of the site, east of existing Wells
MW-1S and MW-1D. Monitoring Wells MW-3S and MW-3D and Piezometers P-103 and
P-104 are located to provide data for defining the groundwater divide that is
expected to occur near the center of the site. Additionally, Wells MW-3S and
MW-3D may be located in a location upgradient of the site (Geraghty and
Miller, 1990). The perimeter monitoring wells are positioned to act as

monitoring points at the site boundaries and, in conjunction with the
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piezometers, to provide site-wide coverage for groundwater elevation

measurements.

Wells MW-3S, MW-4S, MW-5S, and MW-6S will be nested with deeper
Monitoring Wells MW-3D, MW-4D, MW-5D and MW-6D. The deeper wells will be
screened in the interval just above the till at elevations similar to the
existing deep monitoring wells. These wells will provide vertical hydraulic
gradient information and will give a preliminary indication of groundwater

quality and flow directions at the base of the surficial sand unit.

Monitoring wells will be constructed in accordance with the Illinois
Water Well Construction Code (Chapter I, Subpart 920). Risers will be
constructed of 2-inch nominal diameter stainless-steel casing. The water
table wells will have 10-foot long stainless-steel screens and the deeper
wells will have 5-foot long stainless steel screens. The water table wells
are designed with longer screens so that groundwater levels in the wells will
remain within the screened intervals even with seasonal fluctuations in the
elevation of the water table. The deeper wells will utilize 5-foot long
screens because they are not designed to intersect the water table and can

therefore monitor a more distinct groundwater interval.

Well installation will be performed using hollow-stem auger drilling
equipment. Well construction methods for the water table wells will be
designed to account for the limited distance that is anticipated between
ground surface and the top of the screen. Details of the monitoring well

construction are included in the FSP.
Piezometer construction will be similar to construction of the water

table monitoring wells with the exception that the risers and screens will be

l1-inch diameter PVC.
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6.3.5.3 Survey

The elevations at the top of the casing and the ground level at each
existing and newly installed monitoring well and piezometer will be surveyed
and tied into a common mean sea level datum. The well locations will also be
tied into a site orthogonal coordinate system. Control points will be

established on-site to facilitate future surveys.

6.3.5.4 Water Level Measurements

Water levels will be measured in the Phase I monitoring wells and
piezometers to provide information on hydraulic gradients and groundwater
flow directions. This information will be used toc develop a preliminary

model of groundwater flow at the site.

6.3.5.5 Permeability Testing

Slug tests will be conducted at the Phase I monitoring wells to assess
the horizontal hydraulic conductivity of the sand unit. Hydraulic

conductivity testing methodologies are described in Section 3.10 of the FSP.

6.3.6 Subtask I.6 Groundwater Sampling

During Phase I investigations, groundwater samples will be collected
from the eight newly-installed monitoring wells and the two wells currently
present at the WCP site. These samples will be analyzed for the full-scan
target compound list (i.e., semivolatiles, VOCs, cyanide, metals, and PCBs).

Sampling procedures are detailed in the FSP.

6.3.7 §Subtask 1.7 Ecological Survey

An ecological survey of the site and the surrounding area will be
conducted as part of the Phase I field investigation. The purpose of the
survey is to identify and characterize terrestrial and aquatic habitats on

and near the work site. The scope of the survey will include the
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identification of rare or significant habitat features, wetlands,
floodplains, common plant and animal species, and known rare or endangered

species.

In preparation of this ecological survey, previous ecological studies
will be reviewed for information regarding plant and animal species and
habitat. Available sediment and surface water data will also be reviewed.
State and local natural resources agencies will be contacted and requested to
provide all available historical and up-to-date information about the ecology
of the study area. Site reconnaissance will be conducted to characterize the
existing condition of the study area. A map will be developed for this site
which will note pertinent ecological features. All of the above information
will be evaluated and summarized and included in the Phase I Technical

Memorandum.

6.3.8 Subtask I.8 Preparation of Phase I Technical Memorandum

Once Phase I RI tasks are completed, a Phase I Technical Memorandum will
be prepared that summarizes the data collected. Locations for Phase II
activities will be proposed. It is expected that the Phase I Technical
Memorandum will be submitted to EPA after the completion of Phase I
activities and within 60 days of the receipt of all data from samples sent to

the analytical laboratory. The Phase I Technical Memorandum will include:

- Test trench logs

. Pilot boring logs

- Monitoring well/piezometer construction logs

. Site data (water levels, soil quality, groundwater quality, as
available)

. Results of groundwater flow modeling
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. A summary of available information from ecological studies of areas
near the site and their relevance to potential surface water or

sediment sampling in Phase I.

6.4 TASK II: FIELD INVESTIGATION - PHASE II

As noted above, once Phase I is completed, a technical memorandum will
be prepared summarizing the details of the Phase I Investigation Work Plan.
The Phase Technical Memorandum will include the proposed sampling locations
for the Phase I soil boring investigation, hydrogeologic investigation, and
groundwater gqguality investigation. Phase II of the field investigation is
projected to begin following EPA approval of the Phase Technical Memorandum.
The following is a description of the Phase I tasks that will be conducted;
more detailed information (for example, the number and locations of soil
borings, monitoring wells, or geotechnical samples) will be included in the

Phase Technical Memorandum.
The objectives of the Phase I investigation are to:

1. Provide additional information on the lateral extent of soil

contamination identified in Phase

2. Characterize the vertical extent of soil contamination in areas

identified as contaminated in Phase

3. Characterize site geology and stratigraphy.
4. Evaluate hydraulic characteristics of the sand unit.
S. Assess site groundwater quality downgradient of identified source
areas.
6. Characterize the site’'s groundwater flow regime.
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7. Characterize the geotechnical properties of the till and sand units

for use in the development of remedial alternatives.

8. Provide data needed to evaluate potential treatment technologies

for remedial alternatives.

The Phase II investigation will involve placement of soil borings,
sampling and analysis 6f soils for contaminants, sampling and analysis of
scils for geotechnical parameters, installation of additional monitoring
wells, permeability testing, and groundwater sampling and analysis. Phase II

environmental sampling activities are summarized in Table 6.3-2.

6.4.1 Subtask II.1: Investigation Support

Investigation support activities for both Phase and Phase I of the

field investigation are described in Section 6.3.1.

6.4.2 §Subtask IT.2: Soils Investigation
6.4.2.1 Soil Borings

Soil borings will be placed in areas identified in Phase that contain
surficial soil contamination to evaluate the vertical and horizontal extent
of contamination. Additional borings will be placed in areas to fully
delineate site stratigraphy, to serve as pilot borings for monitoring wells,
and to confirm the delineated horizontal and vertical extent of subsurface
s0il contamination. Soil borings will generally be advanced to the top of
the gray silt and clay till anticipated to occur at depths approximately
25 to 30 feet below ground surface. Following a complete evaluation of
Phase I data, in conjunction with data available from prior investigations,
additional soil borings may be placed in Phase II in the vicinity of the
former creosoting facility to address data gaps identified for this area of

the site.
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Based on the types and locations of the various former facilities at the
eite (shown in Figure 2.3-1), it is anticipated that four to eight separate
areas may be identified in Phase I for further investigation. During
Phase II, the vertical and horizontal extent of soil contamination in each
area will be characterized with two to six soil borings, depending upon the
Phase I results and the size of the area. The borings will be placed in each

identified area according to the following rationale:

- One boring placed in the zone identified as highly contaminated
based on Phase I results (two borings may be placed for areas of

greater extent);

s One boring placed in the zone identified as intermediate in
contamination (or at the fringe of contamination) based on Phase I
results (two borings may be placed for areas of greater extent);

and

- One boring placed outside the limit of contamination identified
from Phase I results (no borings may be required for areas
surrounded by other investigated zones; two borings may be required

for more isolated areas).

Based on the assumptions presented above, it is anticipated that
approximately 40 soil borings will be placed during Phase II. If no
significant contamination is observed during Phase I, or if conditions are
significantly different from those anticipated, the rationale for locating
soil borings will be reviewed. The locations of soil borings for Phase II

will be proposed in the Phase I Technical Memorandum.

Geotechnical borings will be advanced using 3% or 6k%-inch (I.D.) hollow-
stem auger drilling techniques. All borings will be sampled at 2k-foot
intervals, using a standard split spoon sampler following ASTM Standard D1586
for the Standard Penetration Resistance Test. Except when a well is
installed into the borehole, boreholes will be abandoned with neat cement

grout following completion.
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Each boring will be logged by an experienced geologist. Soil samples
will be classified according to ASTM D2488 Procedure for Classification and
Identification of Soils (Visual-Manual Procedure). Additionally, each sample
interval will be screened for volatile organic compounds (VOCs) using a field
headspace screening method and visually inspected for MGP wastes (FSP, Barr

1991c).

All boring elevations and locations will be surveyed relative to a
common sea level datum. The stratigraphic information collected will be used
to characterize the site geology and stratigraphy, to identify potential
migration pathways, and to evaluate the fate and transport of released
contaminants. Additional information on soil boring placement is presented

in the PSP (Barr, 1991c).
6.4.2.2 Soil Sampling
The soil sample collection objectives are:
. To characterize the nature and extent of chemical constituents
{defined from Phase I results) which are present in soils from the

ground surface to the base of the surficial sand unit and in the

clay till unit, if necessary.

. To determine the stratigraphy of the £ill, surficial sand unit, and
clay till.
» To obtain representative samples with which to determine

engineering properties and characteristics that will direct
remedial alternatives screening, including: grain size
distributions, Atterberg limits, porosity, and total organic carbon
content of the surficial sand unit and clay till unit; and to
determine the vertical permeability of the clay till. Additional
samples will be collected for: TCLP; gross heating value

(Btu/lb.); and flashpoint.
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Soil samples will be collected for the tests according to the schedule

described below.
. Field Soil Classification: All samples from all borings.
- Field Screeninq: All samples from all borings (see FSP).
. Field pH: All samples from all borings (see FSP).

- Laboratory PAH: Because wastes containing PAHs may have been
placed at or near the present ground surface elevation, one near-
surface soil sample from each soil boring will be selected for
laboratory analysis. The séecific depth intervals for the near-
surface samples will be determined based on Phase I information
about site stratigraphy and soil contamination, and on depth-
specific data needs that may be identified for completing the Risk
Assessment. In addition, because coal tar and creosote may migrate
as dense, nonaqueous phase liquids, one sample from near the
contact between the sand unit and the till will be analyzed for
PAHs from each boring. Additional samples from the interval
between the near-surface sample and the sand/till contact sample
will be collected for laboratory analysis as necessary to
characterize the vertical extent of contamination. Sample
selection will be based on field screening results and
stratigraphic controls that may be identified. It is assumed that
an average of 3.5 samples from each soil boring will be submitted

for laboratory analysis of PAHs.

- Phenols: Approximately 20 percent of the soil samples analyzed for
PAHs will also be analyzed for phenclic compounds. The data will
be used to characterize the subsurface distribution of phenols; a
smaller number of samples will be collected than for PAH analyses
because: (1) phenols are less likely to govern site remediation
due to generally lower toxicity and higher regulatory standards

than for carcinogenic PAHs; and (2) phenols are generally more
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mobile than many of the PAHs and therefore will be detected in the
groundwater sampling and analysis program if present in soils at
levels of concern. Possible correlations between PAH and phenol
concentrations in soil samples will be assessed to aid in data

interpretation.

a Cvanide and Arsenic: Soil samples from borings located near the
thionizer building/sulfur pile will be analyzed for cyanide and
arsenic. Additional analysis for these constituents may be
performed if Phase I results indicate other areas of cyanide and

arsenic contamination.

- Corrosivity and Reactivity: Soil samples from borings located near
the thionizer building/sulfur pile will be analyzed for corrosivity

and reactivity.

- Field and Laboratory VOCs (BETX): Scil samples will be screened

for total VOCs using a field headspace procedure (as described in
Attachment 4 of the FSP). Field testing for VOCs measures the
total volatile organics in the headspace above a sample which has
been broken up inside a jar to free the VOCs. Beginning at a depth
of 2.5 feet, all samples taken from borings will be screened in the
field for VOCs. Samples selected for laboratory analysis of PABs
will also be submitted for laboratory analysis of BETX. If the
total VOCs measured with the field screening procedure exceeds
100 ppm in a sample apparently not containing PAHs, then the next
interval down may be sampled for laboratory analysis of VOCs. This
method of alternating samples is used for VOCs to minimize
opportunity for volatilization from the sample during the sample
collection process. Samples will be collected using brass tube

liners (see FSP).

= Other Chemical Constituents of Concern: If the Phase I analyses of
soil and groundwater samples for a broad range of parameters

indicates additional chemical constituents require investigation,
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such chemicals will be addressed in Phase II. Any such parameters

will be identified in the Phase I Technical Memorandum.

. Grain Size Distribution: Three samples of surficial sand and three
samples of the clay till will be selected to be representative of
the hydrostratigraphic units based on the results of the soil
classification and to provide areal representation of the site.
Additional samples will be submitted as necessary to characterize

variations within the hydrostratigraphic units.

. Atterberq Limits: Three samples of the clay till; tests to be
completed on splits of the samples submitted for grain size
distribution analysis. Samples of the £ill will also be tested for

Atterberg limits, if appropriate.

. Porosity: Three samples of the surficial sand unit and three
samples of the clay till, selected to be representative of the
hydrostratigraphic units based on the results of the soil

classification and to provide areal representation of the site.

. Total Organic Carbon: Three samples of the clay till unit and
three samples of the surficial sand unit selected based on the
results of the so0il classification to be representative of the
units and to provide areal representation of the site. These

samples will not be collected from visibly contaminated areas.

- Vertical Permeability: Three samples of the clay till unit will be
selected. They will be selected to be representative of the unit

and to give areal representation of the site.

" TCLP: Approximately three samples from potentially contaminated

areas.

. Gross Heating Value (BTU/1b): One sample to be collected at each
location sampled for TCLP.
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. Flashpoint: One sample to be collected at each location sampled
for TCLP.

6.4.2.3 Soil Ssampling Equipment and Procedures

Samples to be analyzed for permeability will be collected with a Shelby
tube sampler in accordance with ASTM D-1587. Samples to be submitted for
laboratory analysis of VOCs will be collected using brass tube liners (see
FSP for procedures). RAll other samples will be obtained with a split barrel
sampler in accordance with the procedures outlined in the FSP. Upon
retrieval of each split barrel, the soils will be classified, wvisually
inspected for coal tar contamination, and screened for field VOCs. The
sample will be placed in a clean, airtight glass jar. Upon completion of
each boring, samples will be selected for laboratory analysis of PAHs and

other low volatility compounds.

6.4.3 Subtask II.3 Hydrogeologic Investigation
6.4.3.1 Monitoring Well Installation

In addition to the eight new monitoring wells and four piezometers that
will be installed as part of the Phase I investigation, supplemental
monitoring wells will be installed, as necessary, downgradient of areas of
soil contamination identified in the Phase I and Phase II investigations.
Upgradient wells may also be installed if appropriate. Groundwater flow
patterns will be examined to determine appropriate locations for Phase II
wells. Groundwater flow patterns will be evaluated based on models developed
using the SLAEM code (Strack, 1990) and relevant Phase I data; proposed
groundwater modeling methodology is described in the Groundwater Modeling
Technical Memorandum. Phase II monitoring wells will be located in areas
that will: (1) provide groundwater gquality information to address identified
data gaps; (2) complete the characterization of site groundwater flow
patterns; and (3) provide for pumping and slug test permeability

characterization.
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The Phase II monitoring wells will be placed so that their screens are
at approximately the same stratigraphic horizon as the screens of the
existing wells (MW1S and MW1D) and Phase I wells (MW3S through MW6S and MW3D
through MW6D). The need for wells screened at different intervals will be
evaluated once the results of Phase I and the Phase II soil borings are

completed.

The monitoring wells will be constructed in accordance with the Illinois
Water Well Construction Code (Chapter I, Subpart 920). Risers will generally
be constructed of 2-inch nominal diameter stainless steel casing with 10-foot
long stainless steel screens. Well installation will utilize hollow-stem
auger techniques. Where possible, monitoring wells will be installed into

pilot boring boreholes.

A 4-inch diameter well will be installed at the site for use as a
pumping well during the pumping test (see below). The location of this well
will be chosen after the completion of Phase I investigations and the
Phase II soil borings. Installation techniques and materials will be similar
to the other Phase I and Phase II monitoring wells, with the exception that
the well will be 4 inches in diameter. The 4-inch well will also be used as

a monitoring well.
6.4.3.2 Survey

The elevations of the top of the casing (TOC) and of the ground level at
each existing and newly installed monitoring well be surveyed and tied into
a common mean-sea-level datum. The well locations will also be tied into a

site orthogonal coordinate system.
6.4.3.3 Water Level Measurements

Discrete Measurements: Groundwater elevations will be measured
approximately on a quarterly basis to provide at least three measurement
dates for inclusion in the draft RI report. If other nearby private wells

are found during the RI, water levels will also be measured in the private
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wells in order to fully delineate the area-wide groundwater flow regime. The
surface water elevation in Waukegan HBRarbor will also be measured.
Groundwater flow directions and gradients will be determined from the water

level information.

Continuous Measurements: Water levels will be measured continuéusly in
two of the water table monitoring wells and one of the deeper wells for
approximately one week. The data collected will be used to assess the
relationships among groundwater elevations, surface water levels, and
recharge events. An electronic data logger and a sensitive pressure
transducer will be used to record the water level elevation every 10 minutes
during the continuous water level measurement period. Precipitation data
will be obtained from the local weather service or possibly from on-site

measurements.
6.4.3.4 Permeability Testing

During Phase II investigations, Blug tests will be conducted in all of
the newly installed monitoring wells to estimate the horizontal hydraulic

conductivity of the surficial sand unit.

A modified triaxial permeability test will be conducted on at least
three samples of the upper portion of the clay till unit to determine the
vertical permeability of the till unit. The triaxial permeability test
involves placing an undisturbed soil sample under a confining pressure to
represent natural conditions. The test is then run using standard falling

head permeability test procedures for fine-grained soils.

A 24-hour pumping test will be conducted in the 4-inch diameter
monitoring well. Pumping test design will be guided by the available slug
test results. During the pumping test, continuous water 1levels will be
measured in at least two water table monitoring wells and at least two deeper
monitoring wells. Discrete water levels will be measured in other on-site
wells. A 24-hour pumping test is proposed in order to minimize the

production of potentially contaminated groundwater. The pumping well will be
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designed and situated so that monitoring wells are positioned close enough
for meaningful water level data to be collected during the test. The pumping
test design will be proposed in the Phase I Technical Memorandum. The design
will be based on results of the Phase I groundwater sampling and analyses,
water level measurements, Boil borings, and hydraulic conductivity testing

(8lug tests).

An effort will be made to conduct the pumping testing in an area where
groundwater contamination is minimal. However, a determination of
appropriate disposal practices for the pumped water will be made following a
review of groundwater quality data. Results of the pumping test will be used

to estimate the hydraulic conductivity of the surficial sand unit.

6.4.4 Groundwater and Ecological Sampling

Objectives of this subtask are to:

. Determine the nature and extent of contamination downgradient of

source areas identified in the soils investigation;
. Evaluate the spatial distribution of contaminants in groundwater;
. Collect sufficient data to determine whether or not the site poses
a threat to potential downgradient receptors (i.e., the environment
and drinking water wells); and

. Assist in selection of possible remedial alternatives.

To accomplish these objectives, samples will be collected from both

newly installed and existing monitoring wells

‘
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6.4.4.1 Groundwater Sampling

Two groundwater sampling events are proposed for Phase II. The first
sampling event will take place within approximately one month of the
completion of proposed monitoring wells. During the first sampling event,
water quality samples will be collected from each monitoring well installed
during Phase II investigations. A second sampling event will be scheduled at
least one month after the first. During the second sampling event, samples
will be collected from all site monitoring wells to provide one site-wide set
of contemporaneous groundwater quality data. It is anticipated that
groundwater samples will be analyzed for PAHs, phenols, and BETX. The
necessary data quality (i.e, detection levels) for PAH analyses will be
selected based on prior sampling resulis. If relatively high concentrations
of compounds are detected in samples from specific wells, the second round of
samples from these wells will also be analyzed for BOD/COD, oil and grease,
and total suspended solids to help evaluate potential treatment alternatives.
Details of groundwater sampling protocols are included in the FSP

(Barr, 1991c) and in the QAPP (Barr, 1991b).
6.4.4.2 Ecological Sampling

If the hydrogeologic investigation identifies contaminated groundwater
moving off site and discharging to surface waters, samples may be collected
from Lake Michigan and/or Waukegan Harbor as appropriate for evaluation of
the human or ecological risk assessment as needed. Further biological
analysis may or may not be needed depending on the results of Phase I
Technical Memorandum identification of 1likely contaminants of concern,
indigenous plant and animal species present, likelihood for the contaminant
to affect those species, and other pertinent data identified in the Phase I
Ecological Survey. Sampling procedures and analyﬁical parameters will be

defined in the Phase II investigation work plan.
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6.5 TASK III: SAMPLE ANALYSIS/VALIDATION

Soil and groundwater quality sample analyses (performed at the
analytical laboratory) and data validation will be conducted using the

procedures described in the QAPP (Barr, 1991b).
6.6 TASK IV: DATA EVALUATION

A Preliminary Site Characterization Summary will be prepared shortly
after all RI data are received. The summary will provide a transmission of
RI data before the data evaluations are completed. Subsequently, evaluations
of RI and relevant pre-RI data will §e completed. Validated data will be
entered into a site data base system. Plots, contours, and maps will be
developed to assist in data explanation and presentations. All RI objectives
will be reviewed to determine if the gathered data provides the specific
information required by each task. Limitations will be identified and

documented in the RI Report.

It is anticipated that revisions to the Phase I groundwater flow
modeling will be performed to: (1) refine estimates of hydrogeologic
parameters and groundwater flow directions; (2) identify contaminant
migration pathways in groundwater for assessing exposure scenarios;
{(3) quantify groundwater discharge rates to surface waters from different
areas of the site; and (4) establish a framework for evaluating groundwater
remedial alternatives. We propose to use the Single Layer Analytic Element
Model (SLAEM) to simulate groundwater flow (Strack, 1990). Groundwater
contaminant transport eimulations will be performed using the MYGRT
Version 2.0 code (EPRI, 1989) to predict environmental fate and transport.
The proposed modeling is detailed in the Groundwater Modeling Technical

Memorandum, submitted concurrent with the submittal of this Work Plan.
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6.7 TASK V: RISK ASSESSMENT

A baseline risk assessment will be performed to provide an evaluation of
the potential threat to human health and the environment in the absence of
any remedial action. The risk assessment will have two components, a human

health and an environmental evaluation.

The human health evaluation is an analysis of the potential adverse
health effect caused by hazardous substances releases from a site in the
absence of any action to control or mitigate these releases. The baseline
human health evaluation will consist of collected and evaluated data,

exposure assessment, toxicity assessment and risk characterization.

The environmental evaluation will be a qualitative or quantitative
appraisal of the actual or potential effects of waste constituents on plants

and animals other than humans and domesticated species.

The baseline risk assessment will be performed consistent with guidance
presented in: Risk Assessment Guidance for Superfund - Volume I; Human
Health Evaluation Manual (Part A) (U.S. EPA 1989); and Risk Assessment
Guidance for Superfund - Volume IY - Environmental Evaluation Manual.

The formal baseline risk assessment will be performed by U.S. EPA

Region V.
6.8 TASK VI: REMEDIAL INVESTIGATION REPORT

A draft report summarizing RI activities and findings will be prepared
and submitted to the EPA for review and comment. Pollowing this review, a
meeting will be held with EPA staff to clarify concerns and required changes.

The changes will be made and the final RI will then be submitted to the EPA.

Information on the field investigation activities and analytical data

will be submitted to the EPA and Illinois EPA as early as possible to aid in
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identification of ARARs and to provide U.S. EPA's risk assessment contractor

with the data to assist in their health assessment of the site.

6.9 TASK VII: REMEDIAL ALTERNATIVES DEVELOPMENT AND SCREENING

Following completion of the RI, the preliminary remedial action
objectives will be reassessed, general response actions listed, and remedial
technologies identified and screened. The screening will be based on
technical implementability. Summary lists of both applicable and
inapplicable remedial technologies and explanations for the rejection of the
inapplicable technologies will be provided in the Technologies and Screening

Process Technical Memorandum.

Using the remaining general response actions and technologies,
alternatives will be developed. Emphasis will be placed on treatment
alternatives which reduce toxicity, mobility, or wvolume of contaminated
media. A list of alternatives ranging from permanent, low maintenance, or
management solutions to less permanent solutions requiring more long-term
management will be developed. Innovative technologies having the potential
for better treatment performance, implementability, or lesser adverse effects
than other available approaches will be carried through the screening
process. At this point, a meeting will be held with the EPA staff to ensure
that the alternatives are appropriate and complete. Following the meeting,
a technical memorandum summarizing the screened alternatives and proposed

ARARs will be submitted to EPA.

Developed alternatives will be screened using criteria of effectiveness,
implementability, and cost. Results will be submitted to EPA in the
Alternatives Array Summary Technical Memorandum. Cost will be used to
discriminate between treatment alternatives that provide similar levels of
protection but will not be used as a criterion for comparing treatment to
nontreatment alternatives. The potential need for treatability studies will

be addressed in the Treatability Study Technical Memorandum.
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6.10 TASK VIII: ALTERNATIVES EVALUATION

The purpose of this task is to perform a detailed analysis of those
alternatives that passed through the screening process. These remaining
alternatives will be analyzed in greater detail with the criteria of short-
term effectiveness, long-term effectiveness, reduction of toxicity, mobility
or volume, implementability, cost, compliance with ARARs, and overall

protection of human health and the environment.

Costing of alternatives will include a present worth cost analysis. The
capital and operation and maintenance cost estimates and are expected to be
accurate within a range of plus 50 perceﬁt and minus 30 percent. A matrix
table presenting the analysis of the Eriteria for each alternative will be
developed. A conceptual design for the recommended alternatives will be

generated.
6.11 TASK IX: FEASIBILITY STUDY REPORT

An agency review draft FS report summarizing the results of the
feasibility study will be prepared. Copies of the draft report will be
submitted to the EPA for review. Following EPA review, a meeting will be
held to discuss and clarify EPA’'s comments. Changes to the report will be
made following this meeting and the final report will be submitted to the
EPA.

6.12 PROJECT MANAGEMENT

6.12.1 Site Management

The WCP site is owned by OMC. Site access approval will need to be
obtained from OMC prior to entry for RI/FS activities. Access approval will
be coordinated with the EPA. The EPA will, in any case, be notified two
weeks prior to scheduled site activities and as soon as possible prior to any

unscheduled activities that may be necessary.
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6.12.2 Data Management

All site data will be managed in accordance with the protocols defined
in the QAPP. A computerized data base will be established to handle the
input/output requirements associated with the analytical data. The data base
file will be established as a random access file with a structure comparable
to the analytical data. Data base and spreadsheet software to be used will
be compatible with industry standard formats. All input will be subject to
a network of security, privacy, manual data validation and computerized error
checking procedures. Data outputs will consist of standardized data tables
and graphics. Scheduled data back ups will be made and stored both on- and

off-site.

6.12.3 Schedule

A proposed project schedule is presented by duration of tasks in
Table 6.12-1 and by timeline in Table 6.12-2. The schedules include the
RI/FS tasks identified above and deliverables noted in the Administrative

Order on Consent.
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TABLE 2.2-1

TITLE SEARCH INFORMATION

—
GRANTOR GRANTEE DATE OF DEED RECORDED
MEEEENAN
Charles H. Coster & WF | E.J. & E. Railway 7/14/1893 7/18/1893
Company
E.J. & E. Railway William A. Baehr 3/14/27 3/16/27
Company
William A. Baehr North Shore Coke & 3/14/27 3/16/27
Chemical Co.
North Shore Coke & North Shore Gas Co. 12/23/41 12723741
Chemical Co. Corp.
North Shore Gas Co. Waukegan Coke Corp. 6/28/47 7714747
Corp.
Waukegan Coke Corp. General Motors Corp. 5/28/48 6/03/48
General Motors Corp. Outboard Marine Corp. 11/08/71 8/28/72 "

1349003 /WCP. RPT/MLS
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TABLE 2.3-1

INVENTORY OF STRUCTURES/EQUIPMENT AT THE WCP SITE®?

Coal Preparation Area
Coal screening towers (2)
Coal mixing tower

Coal crushing tower
Various conveyor belts
Boat unloading tower

By-products Area
By-products building
Tar storage tanks
Fuel o0il tank

Ammonia tank

Ammonia cooling coils
Acid storage tank

Hot flush tank

Fuel gas holder

Still waste liquid sump
Naphthalene sump
Naphthalene o0il pump
Cooling tower
Scrubbing tower

Gas oil tanks (2)

Purifi .

Thionizer Absorber/Regenerator

Oven Area

31 Koppers Co. Becker Type Ovens
(9.1 ton capacity)

Portable iron oven pusher

225-foot chimney

Coke Handling Area

Coke guenching station

Water reservoir

Calcium chloride treating tank
Screening coke crusher

Generating Plant

Boiler house (2 turbines,
2 boilers inside)

Concrete chimney

Truck scale

Miscellaneous Structures
Truck scales

Machine shop

Office building
Laboratory

Service building

Meter house

Former Wood Treatment  Plapnt

4 steel creosote storage tanks
Planing mill

Tie treating building

Creosote weighing vanes
Overhead metal conveyor
Storage building

Sheds

Mood Treating Facility -~ Sanborn Fire Insurance Map, 1917
PManufactured Gas Plant — OMC, 1990; and North Shore Gas Company, 1990

1349003 /WCP. RPT/MLS
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Purification
Process

Coal Ash

TABLE 4.1-1

POTENTIAL CHEMICALS OF CONCERN
MANUFACTURED GAS PLANT SITES

{NORGAN{CS

Ammoni &

METALS

Aluminum

VOLATILE
AROMATICS

PHENOL1CS

Benzene

Phenol

POLYNUCLEAR
AROMAT(C HYDROCARBONS

Acenaphthene

Cyanide Antimony Ethyl Benzsne 2-Methyliphenol Acenaphthylene
Nitrate Arsenic Toluene 4-Methyiphenol Anthracene
Sulfate Barium Total Xylene 2,4-Dimethylphenot Benzo(a)anthracene
Sulfide Cadmium Benzo(a)pyrene
Thiocyanates Chromium Benzo(b)fluoranthene H
Copper Benzo(g. h, i)perylene u
lron Benzo(k)fluoranthene H
H Lead Chrysene “
" Manganese Dibenzo(a, h)anthracene H
H Mercury Didenzofuran ﬂ
Nickel Fluoranthene “
Selenium Fluorene "
Silver Naphthaienes
Vanadium Phenanthrene
linc Pyrene

Source: GRI, 1987.

“Management of Manufactured Gas Plant Sites, Volume 1"

1349003 /WCP.RPT/MLS
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TABLE 4.4-1

MAJOR CONSTITUENTS OF COAL TAR, PER FISHER (1938)(%%)
(PERCENTAGES BASED ON THE ORIGINAL TAR)

Major Fraction Subfraction
Fraction

Coal Tar
Light oil, up to 200°C
Benzens
Toluene
Xylene
Heavy solvent naphtha

Middle oil, 200-250°C
Tar acids
Phenol
Cresols
Xylenols
Higher tar acids

Tar Basss
Pyridine
Heavy bases

Naphthaiene .- 10.9
Unidentified - - 1.7

Heavy oil 250-300°C 1.0
Methyinaphthalonss --
Dimethyinaphthalenes .-
Acenaphthene --
Unidentified

— et a) N ¢
O M
'
’

Anthracene oil, 300-350°C 9.0
Fluorene --
Phenanthrene --
Anthracene
Carbazole -
Unidentified .-

—

Y ba bt M s
e e e . N
PO e OO

Pitch 62.0 .-
Gas .- 2.0
Heavy oil - 21.8
Red wax - 7.0
Carbon - 32.0

Source: Utility Solid Waste Activities Group, 1984

(» Reproduced from Wilson & Wells (1950, p. 374) and referenced from
Shreve, 1945 (p. 91).

(0) Also reported in Gas Engineers Handbook (1966, p. 3/17) and referenced
as being obtained from Fisher, 1938.

1349003 /WCP. RPT/MLS
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TABLE 4.4-2

COMPARISON OF THE PHYSICAL PROPERTIES OF
COAL TAR AND CREOSOTE

Coke Oven® I
Creosote? Creosote’ Coal Tar ‘
e
Benzene insoluble, % wt. 0.99 4.6 !
Distillation, % wt.

up to 210°C 2 1.87 1.8
235°C 12 6.89 7.1
270°C 20-40 19.39 18.2
315°C 45-65 49.8 28.3
3ss5°C 65-82 . 72.58 41.9

“ Residue above 355°C 26.67 57.6 H

" Specific Gravity 1.10 1.18 n

American Wood-Preservers’ Association Standards (P1-65) for land and
freshwater use.

Lorenz and Sjovik, 1972.

Martin, 1949

o

1349003 /WCP.RPT/MLS



TABLE 4.4-3

PHYSICAL AND CHEMICAL PROPERTIES OF PAH AND VOLATILE ORGANIC COMPOUNDS

PARTITION COEFFICIENTS

VOLATILIZATION CONSTANTS

Water Diffuslon
Solubllity Kow Koc Kg Henry's Law Coefifcients
Moleculsr @ 25° C Octanoli/Water Organic Carbon/ Microorganism/Water Vapor Pressure Constant e2°'¢C
Compound Welght (mg/L) (Unitless) Water (mizg)  (mg/g) (mg/L)-} 25° ¢ (Tort)  stmmd mot-!  (em?/sac)
PAH
Acenaphthene 154,21 3.42 9.6 E+3 4.6 E+3 1.8 E+3 1.55 E-3 9.10 E-5 0.205964
Acenaphthylene 152. 20 .93 5.3 £43 2.5 £43 1.0 E43 2.90 E-2 1.45 E.3 0. 06600
Anthracene 178.23 0. 045 2.8 E+d 1.4 E+4 4.7 E+3 1.70 E-5 8.60 E-5 0. 05547
Benzo(a)anthracene 228.29 0.0057 4.1 45 2.00 E45 5.3 £+ 2.20 £-8 1.16 E-6 0. 05002
Benzo(a)pyrene 252.30 0. 0038 1.15 E+6 5.50 E+5 1.40 E+5 5.60 E-9 4.90 E-7 0. 04550
Benzo(b)fiuoranthene 252. 12 0.014 1.15 E+46 5.50 E+45 1.40 £45 5.00 €-7 1.19 €-5 0.04550
Benzo(g, h, i)perylene 276.00 0. 00026 3.20 E+6 1.60 E+6 3.50 E+5 1.03 €-10 1.44 £-7 0. 04308
Benzo(k)fluoranthene 252.00 0.0043 1.15 E+6 5.5 £+45 1. 40 E45 5.10 E-7 3.87 E-5 0.04550
Chrysene 228. 30 0. 0018 4.10 E+5 2.0 E45 5.30 E+4 6.30 E-9 1.05 €-6 0. 05002
Dibenzo(a, h)anthracene 278 35 0. 0005 6.9 E+6 3.3 E+46 6.9 E+5 1.00 E-10 7.33 E-8 0.04332
Fluoranthene 202. 00 0. 265 7.9 £+ 3.8 Exd 1.2 £+ 5.00 E-6 6.46 E-6 0.0534
Fluorene 166. 00 1.69 1.5 E+4 7.3 E+3 3.8 £43 7.10 E-4 6.42 E-% 0.05862
Indeno(1,2, 3-cd)pyrene 276.34 0. 00053 3.2 E+46 1.6 E+6 3.5 E4+5 1.00 E-10 6.86 E-8 0. 04305
Phenanthrene 178. 22 1.00 2.8 E+4 1.4 E+4 4.7 €43 6.80 £-4 1.59 £-4 0.05547
Pyrene 202. 26 0.13 8.0 E+d 3.8 £ 1.2 E+4 2.50 E-6 5.04 £-6 0.05314
NAPHTHALENES
Naphthalene 128.2 1.7 1.95 E+3 9.4 E+2 4.2 E+2 8.70 E-2 4.6 E-4
VOLATILE ORGANICS
Banzene 78.11 1,780 1.35 E+2 6.5 E+l 3.7 E+1 9.5 E+1 $.5€-3
Toluene 92.13 534.8 6.20 E+2 3.0 E+2 1.48 E42 2.87 E+1 6.66 €-3
Ethylbenzene 106. 16 152 2.2 E+3 1.1 E+3 4.7 €42 1.0E-0 6.6 E-3
Xylenes 106. 16 175 1.58 E+3 2.4 E+42 6.0E-0 5.1 ¢E-3
Note: Sclientific notation presented as 9.6 E+3 which represents 9.6 x 103.

1349003 /WCP. RPT/MLS




Release Mechanism

Currant Sits Conditions:

Exposure Pathway Exposure Point

TABLE 4.5-1

POTENTIAL EXPOSURE PATHWAYS

Potential Receptors

Exposure Route

Exposure Potential

Release of MGP Water supply use of Onsite Groundwater users Ingestion None. No water supply wells are
byproducts to shal low groundwater Inhalation present

shaliow groundwater Dermal absorption

Discharge of Direct contact with Waukegan Recreational Ingestion Limited. Boaters could have contact
contaminated surface water Harbor/Marina users/boaters Dermal absorption with surface water. Groundwater will

groundwater to
surface water

be diluted in surface water

Discharge of Direct contact with Waukegan Harbor Aquatic organisms Bioconcentration, Limited. Depends on dilution with
contaminated surface water Ingestion surface water. Chemical specific and
groundwater to Bioaccumulation species specific. Some chemicals
surface water lost because of volatilization; and
degradation
Discharge of Uptake of Waukegan Harbor People who consume Ingestion Limited. People may fish in the
contaminated contaminants by fish harbor. Consumption may be limited
groundwater to aquatic organisms. because of fish advisories.
surface water Organisms caught by Concentration present in fish
people fishing affected by bioconcentration
potential and concentrations present
in surface water.
Discharge of Water supply use of Residences People consuming Ingestion Very limited. Water intake is over 1
contaminated Leke Michigan water municipal water Dermal absorption mile from site. Extreme dilutfon of
groundwater to supply Inhalation contaminants likely. Chemicals may
surface water be lost because of volatilization,
sorption, and degradation.
Contaminated surface Direct contact Onsite Site visitors, Ingestion Unknown. Surface contamination not
soi l Terrestrial organisms | Dermal absorption defined although believed to be
Limi ted.
Volatization and Release to the Onsite Sfte visitors Inhalation Limited. Extent of subsurface

diffusion of
volatile
constituents of MGP
residue

ambient air

contamination unknown. Volatile
compounds released will be diluted
with ambient air.

13\49\003\RIFSWP.WP\YMH
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TABLE 4.5-1 (continued)

Release Mechanism

Future Site Conditiens:

Exposure Pathway

Exposure Point

Potential Receptors

Exposure Route

Exposure Potential

Release of MGP by
products to shallow
groundwater

Water supply use of
shalliow groundwater

Onsite

Future groundwater
users

Ingestion
Inhatation
Dermal absorption

None. Installation of water supply
wells unlikely. Water supply
available from city.

Exposure of soil
containing MGP
residuals as a
result of site

devel opment

Direct contact with
soils

Areas around proposed
boat slip/marina

Marina visitors/boat
yard workers

Ingestion
Dermal absorption

Limited. Depends on materials
excavated and their placement.

Exposure of soil
containing MGP
residuals as a
result of utility
line installation or

repairs

Direct contact with
soil - inhalation
within trenches

Onsite

Utility worker

ingestion
Dermal absorption
Inhalation

Limited. Depends on location of
utility lines and work practices of
construction workers.

Exposure of soil
containing MGP
residuals as a
result of utility
line installation or
repairs

Direct contact with
residuals left
exposed after
development

13\49\003\RIFSWP.WP\YMH

Ongite

Future occupants

Ingestion
Dermal absorption

Limited. Depends on location of
development, placement of resfduals
and type of site use.
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TABLE 6.3-1
PHASE I RI SAMPLING SUMMARY
Sampl ing Estimated No. Analytical Rationale for
Activity Objective _ of Samples Parameters Sample Selection
Preliminary Qualitatively identify PAH-contaminated soil for 140 Field soil classification, One sample to characterize each
Source Area selection of sample locations and Phase 11 visual examination, field ofl different-appearing soil
Characterization | boring tocations sheen test, odor encountered; periodic sampling for
observations, field headspace | assessing continuity of similar-
organic vapor screening appearing soils,
Characterize nature of key chemical constituents 12 of 25 PAls, VOCs One sample to characterize each
in identified source area wastes/soils distinct type of visual
contamination; assess different
levels of visual contamination.
As above, plus assess levels of phenols and 5 of 25 PAHs, VOCs, Phenols Approximately 20X of samples
possible correlation with PAHs analyzed for PAls; assess different
levels of visual contamination,
Characterize nature of key chemical constituents 3 of 25 PAHs, VOCs, Arsenic, Cyanide From trenches near Thionizer
associated with thionizer process . Building.
Assess full-range of chemical constituents in 4 of 25 Fult-Scan" One from spparent coal-tar waste;
identified source area waste/soil one from apparent contamination in
new slip ares; one from each
shallow boring in former pond
areas.
Assess full-range of chemical constituents and 10f 25 Full-scan™, TCLP from compacted coal fines layer in
leaching characteristics of compacted coal fines slip area.
Layer
Background Soil Assess off-site concentrations of full-range of 8 Futl-Scan™ Pre-Determined Locations
Sampling chemical constituents In soils at surrounding
industrial and non-industrial locations
surficial Soil Assess nature of on-site soils relative to full- 17 Full-Scan™ Pre-Determined Locations
Sampling range of chemical constituents
Groundwater Characterize groundwater quality 10 Full-Scan™ New and Pre-Existing Monitoring
Sampl ing Wells
— — — e

Msemivolatiles, VOCs, Metals, PCBs, Pesticides

13\49\003\RIFSWP.WP\YMH




PHASE

TABLE 6.3-2
II RI SAMPLING SUMMARY

split-barrel samples collected from
borings at 2%-foot intervals

One near-surface sample from each
boring; one sample from sand/till
contact at each boring; additional

contamination, stratigraphy
Approximately 20% of samples
analyzed for PAHs; assess different
levels of visual contamination

From borings near Thionizer

3 samples from till, 3 from sand to
provide areally representative

1 sampte of till from each of 3
borings to provide areally

3 samples from till, 3 from sand to
provide areally representative

1 sample from each of 3 borings to
provide areally representative

3 samples from different areas of
gsoils identified as containing coal

Sampl ing Estimated No. Analyticat
Activity Objective of Samples Parameters
Soils Stratigraphic characterization and qualitative 480 Field soil classification,
Investigation identification of PAH-contaminated soil for visual exsmination, field oil
selection of samples for analyses sheen test, odor
observations, field headspace
organic vapor screening,
fietd pH
Assess vertical and horizontal extent of key 102 PAHs, BETX
chemical constituents
samples based on visual
As above, plus assess levels of phenols and 28 PAHs, BETX, Phenols
possible correlation with PAHs
Assess vertical and horizontal extent of key 10 PANs, BETX, Arsenic, Cyanide,
chemical constituents and characteristics Corrosivity, Reactivity Buflding/Sul fur Pile
associated with thionizer process
Determine basic soil characteristic data 6 Grain size distribution,
porosity
samples
Determine bagsic sofl characteristic data 3 Atterberg Limits
representative samples
Assess adsorptive nature of sand and till units 6 Total organic carbon
samples
Assess vertical permeability of till 3 Vertical permeability
samples
Assess potential treatability alternatives 3 TCLP, gross heating value,
flashpoint
tar

13\49\003\RIFSWP.WP\YMH

Rationale for
Sample Selection
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TABLE 6.3-2 (continued)
Sampling Estimated No. Analytical Rationale for
Activity Objective of Samples Parameters - Sample Selection
Groundwater Refine groundwater quality characterization 22 PAHs, BETX, Phenols 18t Round from Phase 11 monitoring
sampling wells; 2nd Round from all

Assess potential treatability alternatives

n
|

13\49\003\RIFSWP.WP\YMH

BOD/COD, oil & grease, total
suspended solids

monitoring wells; selected samples
for low-level PAH analysis based on
Phase I results.

1 sample from each well showing
relatively high chemical
const i tuent concentrations.
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TABLE 6.12-1

ESTIMATED DURATION OF PROJECT TASKS

TASK CUMULATIVE
DURATION DURATION"
ACTIVITY START TASKS (WEEKS) (WEEKS)
Phase I Field Work Plan Investigation Support 7 7
Investigation Approved )
__T_e_s}_'lrenching — 4 9
Surficial Soil/Background 4 9
| Sampling
L_M_onitorim; Wells/Soil Borings 4 13
Groundwater Sempling/Slug 2 15
Tests
| Ecological Survey 2 19
| Sample Anslysis/Validation 11 19
| Data Evaluation/Model ing 13 21 ]
Phase 1 Tech Memo 9 26
__R_e_\_/j§ed ARARS/PRG Tech Memo 5 27
EPA Review 4 30
Phase I1 Field Phase I Tech Memo | Investigation Support 9 39
Investigation Approved -
Soil Borings 5 39
Monitoring Wells 4 43
Pumping Test — 1 43
Groundwater Sampling (1) 1 43
Sample Analysis/Validation (1) 11 50
Groundwater Sampling (2) 1 50
Sample Analysis/validation (2) 4 54
Data Evaluatign . 22 60 |
Preliminary Characterization 5 60
Summary — .
EPA Review 2 62

Yaccounts for concurrent tasks.

13\49\003\RIFSWP.WP\YMH
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TABLE 6.12-1 (continued)

ESTIMATED DURATION OF PROJECT TASKS

TASK CUMULAT I VE
DURAT ION DURATION"
ACTIVITY (WEEKS)
RI Report/RA Preliminary Prepare Draft Rl Report 12 7
Development and Characterization D
Screening Summary Approved Prepare Tech Memo on 12 7
Technologies and Screening
| Process
EPA Review 2 3
Revisions to Draft Rl 4 77
“ Prepare Screened Alternatives 9 ™
1 and Proposed ARARS Tech Memo
EPA Approval; Risk Assessment 2;68 79
Alternatives EPA Risk K PRP_Review of Risk Assessment 4 79
Summary and Assessment
Evaluation/FS Completed EPA Response 4 79
Report
Prepare Tech Memo on 5 84
I Alternatives Array Summary
Prepare Tech Memo on 8 92 {
Comparative Analysis of
| Alternatives
Prepare Draft FS Report 10 97
EPA Review =~ 2 99
Revisions to Draft FS/ 5 104
Submittal of Final FS
PROJECT TOTAL: 104 weeks
(24 months)

13\49\003\RIFSWP.WP\YMH

MAccounts for concurrent tasks.
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TABLE 6.12-2
ESTIMATED PROJECT SCHEDULE

ACTIVITY

MONTHS

10{ 111213 14 {1516 {1718 | 19| 20| 21| 22| 23] 24

Final Work Plan Approval and Site Access Obtained

Task I: Phase | Pleld Investigation
4.1 Investigation Support
4.2 Test Trenching
1.3 Background Soil Sampling
1.4 Surficial Sofl Sampling
-L5 Pilot Borings /Monitoring Wells
-Permeability Testing
1.6 Groundwater Sampling
<1.7 Ecological Survey
~Tech Memo: Phase I
-Revised Tech Memo: ARARs and PRGs
-EPA Review Of Technical Memoranda

® START/STOPACTIVITY
O DELIVERABLE

Task IL: Phase I Field Investigation
11 Investigation Support
12 Sail Investigation
1.3 Hydrogeologic Investigation
-Pumping Test
-I1.4 Groundwater Sampling

Task IIk: Sample Analysis/Validation

Task IV: Data Evaluation

99

Task V: Risk Assensment
-EPA/Contractor RA Development
DnftRA
-PRP Review
Revisions

90
9l

Task VI RI Report
Characterization Summary
-EPA Review & Approval
Dnaft RI
-EPA Review
-Revisions
-EPA Review & Approval

Task VII: Remedial Alternatives Development and Scnening
-Tech Memo: Technologies &
-Tech Memo: Screened Alternatives & Prvpoud ARARs
-Tech Memo: Alternatives Array Summary

Task VIII: Alternatives Evaluation
-Tech Memo: Comparative Analysis Of Alternatives

Task IX: Feasibility Study Report
Dnft

-EPA Review
-Revisions
-Submittal Of The Final FS

Monthly Progress Reports
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Handling Product @ Boat Unloading Tower; Concrete Pad;

Tar
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Coal Reclaiming Hoist House;
Coal Mix; Coal Preparation.

Coke Ovens.

H;0 Reservoir; Coke Quenching
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Suction Well; Boiler House; Boiler
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Hot Flush Tank; NH 3 Cooling Coils;
Tar Tanks; Tar Storage; Fuel Oil.

Gas Holder

By-Products Building; Acid Storage;
Still Waste Liquid Sump.

Naphthalene Oil Pump; Gas Oil Tank;
Sump.

Thionizer Building; Sulfur Pile

Figure 2.3-2
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418 -28 CHRYSINE (0348)

497 244 | DR-PERYLENE (16#4)

429 14 O TYL PHTHALATE (Q482)
407 283 BEWZO(B)IFLUORANTHENE (0443}
409 288 IENZO(KIFLUDRANTHENE (0644)
406 282 NANIO(AIPYRENE (46483)

A7 876 ! 01, 2, 3-C) DIPYRENE (0b
419 878 DIBENIG(A: HIANTHRACENE (Q4d
408 274 20(0, H: 3)PERYLENE (04N}
619 112 8 § OROPHENOL (8S81)

412 99 6 HENOL (8843)

447 82 8 ITRORENZENE (§880)

448 172 8 SHFLUORORIFHENYL (B894)
628 330 8 2{§: 4-TRIBROMOPHENOL (8848)
496 264 § DIR-TERPHENYL (R884)

474 243 8 D YRENE

456 236 1{B: 0, 4=-TETRACHLOROBENIENE
CHECKEUMS:

13338

CompuChen Cérb. -

274 PILE: CHOYRE7AIRO COMPOUND LIBY 3§70
SENI -VOLATILE ~ LIGUID

CORRECTED/ARKVIEWLD BY o S e’

(QC/M8 DATA REVIEWER)
DATE . 20 tre P

Covoreel

PAGE
QUANT  REFORTED DEIECT,
RE¥ORY AOUNT LMY
ACAN AREA VALUR (ULa/7L) (WQ/L)
1o 10
DL i0
{ ] 80 -
8% 247000 40. 0
oL 80-
- 8 10
1 1.8 10
 §o 0
B 80"
BOL 10
(] 8 10
e S 10
[ ] 8 10
1140 131000 40. 0
30L 10
], 8 20-
[ ] B 10
0L 10
o 8 10
1282 147000 4.0
BOL 10
10 % 10
L 10
apL {-)
iDL 10
ADL 10
[ ] 10
70.4 4 O
87. 0 08. X
”c ’ 7'| ’ )
0i. & 103.X -~
117.0 117.%
49. @ 140. X
°°0 ’ "" ‘
8oL $. 00
4681 1105800. 716.7 708.



orndER 8 1e OO0 § R orma ranay T WhRroun L1nn asv ks Yy
c aLMI ~VOLATILE - LIGJID

Mw-25 QUANT

QUANT REFPORY
cC REPORTY AMOUNT X ¢+  CONT™OL

3 I1De ATE COMPOUND VAL UK 8PIKEN RECOVERY RANGE e
(2 419 UDROPHINOL (RES1) 70. & 100.0 71, 2§-100 X
) 42 HENOL (880 R) 97. 8 100. 0 08. 10- 94 X
4 447 ITROBENIENE (&38)) 09.3 50. 0 79. ab-134 X
3 448 GROBIPHENYL (8344) 8.4 80. 0 103, 43-456 X
» 400 8. X 6~TRIBROHMOPHENOL (888D) 1172.0 100. 0 117, - 10-3233 X
(7 496 DIf-TERPHERL. (S88M4) &9. 9 0.0 140, 33-144 X
3 47¢ DIQ-FYRENE 40. 3 0.0 121, 40-130¢ X
& ADVISORY ROGATE ONLY
+ % REC » QUANT REPFOAT VALUE / GUANT REPORT AMOUNT SPIKED X 100 %
snEduURKERT EeEmkd REeat TEEENEE IR YTSUwHBMRR, BN . BaEnahns DM oMY ‘EERS.,. PSLDOENE

CT VOLUME (ML) 1000 ML DILUTION

..... — an v O -aa x - S o o W P wowmee aB - x 'ACTm x a [ ]

D & 1.0M. FOR BN VoL SAMPLE EXTRACTED (ML)

FIRAL KX!

. oL FOR

0. M

1000. ML 1.0
eem X mmmmmceem X eee——= X R ® 2,000 /

Ll.oM. & 1. 900. ML
tRmvansns BES N N s AERSPES: BPRJSSESSERARAR ~LUANNWE g . Sa" B ARWER" g™ my=B
JANT REPORT|AMOUNT OrIKED CONVEREION FACTOR:
u. FINAL EXTRACY VOL (ML) oCMB

oy I e . O B SRS 8 ) S S EBED x - Y S PRGN EEE N swee x Dmexm x 2 .

“muwe orures S

(U T SURNIGATE ADDED (L)  {,OM. FOR ACID & 1.OML FCR BN FACTOR
m “ ’ °| m- tt °
—— G upelsn t - v ¥ 13 ‘ - o v ww x ﬂ - alm /
o IV oM. & 1, 08L
{ (mams renBa AMEENRRER SACRINAT SELVONTEES AREN ~88 SEPEE Nl LALSAR weaf @ eNes '

VERBION 8

CORRECTED/REVIEWED BY . % e £
(OC/HE DATA REVIEWER)

DATE WA RXAd  w——




“oMp
M

494
510
a4l
- 601
424
422
474
420
520
a12
622
442
43
440
840
438
406
603
623
410
502
446
439
478
434
508
- 477
493
439
511
526
414
478
428
402
479
ani
508
407
A76
427
428
424

© 10-20/88

ol
]

12:38 €S8 2468 6768

12373 FILE: Q2D9R273R07
BEMI~VOLATILE - LIQUID

Mmw ~ad

IMPOUND NAME

+ 4~DICHLOROBENZENE (31840
oL (ai1ed)
2-CHLORDETHYL)IETHER (Q1
LOROPHENOL (Q1ké)
DICKLDRDBENIENE (G147)

BCAN
513

MtDICHLOROBENZIENE (Q1e8)

YL ALCOHOL (Q1#9)

MDICHLOROBENZENE (Q1410)

ETHYLFPHENOL (GQi#11)

[2-CHLOROIBOPRORYL )X THER

¥ THYLPHENOL (G3#13)
TROO-DI~N-PROPYLAMINE
CHLOROETHANE (Qi#1d)
OBENZENE (Qi#1s)

KAPHTHALENE (18#2) 629

RHORONE (QR#2)

TROPHENOL (Q2#3)

ATD IME THYLPHENOL (Q2#4)
J0IC ACID (0248)

2-CHLOROETHOXY) METHANE
DICHLORDPHENDL (QR2#7)
4-TRICHLOROBENZENE (Q24%
NTHALENE (Q24%)
LOROANILINE (Q2#30Q)
CHLOROBUTADIENE (Q2#41)
JLORD~M-CRESOL (QQ#12)
§THYLNAPHTHALENR (Q2413)
ACENAPHTHENE (1882)
CHLOROCYCLOPENTADIENE f

797

o] 4-TR ICHLOROPHENOL (Q243
1 8=TR ICHLORDPHENOL (0284

;LDRDNAPHTHAL!N!
3

NAPHTHYLENE (03#8)

(GI4B)
TROANILINE (G3#4)
THYL PHTHALATE (Q347)

TROANILINE (43N9)
SQUTWENE (A2 1NN

DINITROPRENOL (QI#11)
TROFRENOL (Q381R)

BRNZOFURAN (Q3413)
HIDINITROTOLVENE (GI#14)
SHDINITROTOLUENE (QIN1Y)

'YL PHTHALATE (Q23#18)

PRELIMINARY RESUL
SUBJRCT T0 MNAL ricmmnnm

.
CompuChem Corp

CORRECTED/REVIEWKD BY ____ AE%{J G
(GC/M8 DATA REVIEWER)

COMFQUND LIST 3170 PAGE |

QUANT  REPORTED DETECT.
REPORT ANMOUNT LIMIT
AREA  VALUE (VesLy  (Ua/L)
7100 40.0
76. 4 76000 O 3000
BDL 8000
bL 5000
BDL 8000
BDL 8000
BDL 3000
. BDL 5000
7.3 7300 P 5000
DL 3000
44, 4 44000 D P-20
BDL i) Q
BDL 2000
DL 3000
293000 40,0
¥DL 2000
PDL 5000
a.1 3100y D 5000
Qo 10e00U8)L. 28000
8DL 3000
BDL 3000
DL 8000
DL 8000
BDL 5000
BDL 3000
BDL 2000
BDL 8000
131000 40.0
BDL svh0
BDL. 3000
BDL 28000
DL 3000
L 280060
3DL 8000
0L 3000
3DL 28000
1) = A00N_
5.4  QRoowmpL 88000
2DL 3000
BDL 8000
BDL 8000
DL 8000

DATE /o =-19-%




L0 LO/0D

oMPUCHEM o

1&-90 VUV £A0 (OO

72273 FIIE: QOD9RR73BQ7
BEMI-VOLATILE = LIGUID
" I Mw-3)D
# M/EF DMPOUND NAME 8CAN
17 204 4-QHLOROCPHENYL PHENYL ETHER
32 146 FL ?RENE (a3018)
80 138 &-NJ TROANILINE (Q3#19)
67 (80 ! DIQI-PHENANTHRENE (I18%4) 939
04 198 4, §FDINI TRO-2-METKYLPHENOL
43 169 N-NETROSODIPHENYLAMINE (Q44
14 248 A-HROMOPHRENYL RFHENYL ETHER
33 284 HENACHLOROBRENZENE (Q4493)
09 2646 PENTFACHLOROPHENOL (Q4&é4)
44 178 PHENANTMRENE (Q447)
03 174 AN ACENE (Q448)

49 DI4N-BUTYL PHTHALATE (Q4#%9)
3102 FLUDRANTHENE (Q4#40) _
89 240 1 DIZFCHKRYBENE (184%) {208
43 S02 PYRENE (Q343) :

19 149 BUTYLBENZYL PHTHALATE (QS«4
23 [ 3, I ~-DICHLORDOBEN2IDINE (QB¢
29 228 BENEO(A)ANTHRACENE (QS44)
13 149 BPIGER-ETHYLKEXYL) PHTHALATE
{18 228 CHRYSENE (QB#8)
77 284 1 DIZIPERYLENE (18%4) 14463
29 149 P14N-DCTYL PHTHALATE (Q4#82)
07 2%2  BENRO(B)FLUQRANTHRENE (Q44d)
29 282  PENEO(K)IFLUDRANTHENE (Q46#4)
26 202  BENJOC(AIPYRENE (Qé4D)
17 276 IN NO(!.?: 3'C0 D)pYRtNE (06
{9 276 DIHENZO(A, HYANTHRACENE (Géd
28 k76 BENEQ(G, H, IIPERYLENE (Q4¥8)
1% 4 2 8 2-RLUOROPHENOL (88#%)
2 99 & DB4PHENDOL (BS#2)
17 82 € D3HITROBENZENE (55#23)
18 172 8 2-ALUORDBIPHENYL (8B8#4)
28 330 B8 2, 4] 4-TRIBROMOPHENOL (BES#S)
16 244 8 DIATTERPHENYL (28#4)

(1 212 8 D1GIPYRENE
6 216 1, 4|3, A-TETRACHLOROBENZENE
{ECKBUMB:

13336, 549

CompuChen Corp.

COMPOUND LIBTY §70

CORRECTED/REVIEWED BY

- .

PACE &

QUANT  REPORTED DETECTY.
REPORT AMDUNTY LIMIT
AREA VALVK (VosLy  (UG/L)
#DL 3000
BDL 8000
BDL 235000
179000 40.0
BDL 23000
BDL 8000
BDL w000
BDL 3000
BOL 25000
DL 9000
BDL 8000
BDL 5000
3oL 8000
96000 40, 0
DL 3000
8oL 8000
BDL $0000
AbL 3000
| 38 9000
BDL 8000
29300 40.0
8DL 9000
BDL 3000
BDL 5000
DL 8000
BDA, 8000
DL 8000
DL 3000
6.0 0. %
0.0 0.%
0.0 0.4
0.0 0.%
0.0 0. %
0.0 0. %
0.0 0.%
BDL BOO
783400. 38%. 0 143700.
PRELIMINARY RESULTS
SURJECT T0 HNAL TEONICAL REVEW
GC/m A REVIEWER)

DATE fo-19-44




B

WOV £%0 D100

lv./".OIOO YT N M VAV P e T
C :0MPUCHEM ® Bp2273 FILE: 63092273807 COMPOUND LI8T 170 PAGE 3
BEMI-VOLATILE - L1OQUID
J::D“'L M w-ah QUANT
GUANT REPORT
cC REPORT AMOUNT % +¢  CONTROL
" v0 1D# BURRPCATE COMPOUND VALUE BPIKKD RECOVRRY RANGE P F
72 619 2-R.UVOROPHENOL (BBM#1) NOT FOUND 21=100 X
73 612 D34PHENOL (88#2) NDT FQUND $0- 94 X
74 A4? D34NITROBENZENE (8843) NOT FOUND 38-114 X
- 78 4480 2-HLUOROBIPHENYL (BB#4) NOT FOUND 43-1%é b ¢
76 428 2, 4} &~TRIBROMOPHENOL (&E45) NOYT FOUND 10=-123 X
77 494 DIAFTERPHENYL (BE#4) NOT FOUND 33~141 X
78 471 DIQ[PYRENE NOT FQUND 40~-130 X
# ADVIBORY HRROOATE ONLY '
+e % RECOVER? = QUANT REPORT VALUE / QUANT REPDRT AMOUNT SPIKED X 100 %
amtpunRoCtedl Haan SRRSO NP EEFR - "X BRaRRE.NE' BN ASEEERASS IO ESEEERURERNE
CORRECTION FAFTOR CALCULATION: e
FINAL sxmd ET VOLUHE (ML) 1000 ML DILUTION
--------------------------- X wememmmmmmmcceeeccces—eaeas X FACTOR X 2 ®
- 1.0ML FOR ACID & I.ONL FOR BN VOL BAMPLE EXTRACTED (ML)
0. SML 1000. ML *500
- omem ab e 90 4 60 S su v, 0 fo wnon x - G gp SRR 4P 0y 0 B x L L2 L dod x a = .1000.0
oML & 1.4 800. ML _
BB PpESRNEARgys ERYEENAERNPES VSR TS CaAamcnhwRalrS FATORAER , onpuREnndblioan N AsensneD
JUANT REPORT tHOUNT EPIKED CONVERSION FACTOR:
14po UL FINAL EXTRACT VOL (ML) GCM8
----------- mqf--==-=rmcmmece X mmeecmmceme——e ac—me——dee-ee= X DILUTION X 2
AMOUNT SURRQPATE ADDED (UL) 1.0ML FOR ACID & 1.0ML FOR BN FACTOR
1000 UL 0. BML #3500
-------- X =qf--e~mm——mc X —mmmeme X 2 = #1000.0
500 UL ﬁ OML & 1.OML
SEREnANNEYAR ‘Iidn--------nn—n---tthﬂ-l---l‘la...l'-ul-l-.-v----.lll-.--Iﬂthﬂutti
VEREION 8
PRIUWNAIY RESULTS
SUSRCT 10 FRAL FINAL TRCHNICAL REVIIW
CORRECTED/REVIEWED BY _#%___
(oC/MB DATA REVIEWER)

DATE le-/11 49

e

-



. N

QUALTTY AstumancE motiee

Conpulhen ¢
Client 30 8 -
Case LI IAY o

R didution of N ...S.!._ fuﬂun of {his panplt was FoRuired In orgyr
¢ Ochitve etevrate and distarmable eforuitp Oy 6C/KS smalysts (vovelly ¢o
Bnum Gelostor saturationd. A2 @ rosult

o dotettion Jinity org ¢lovaten,
hile surregete sompounss Riy b0 VUilulad Lo sensantro(iom (1

olov those linity,
B SUBh Ba18s, surrogits rocavery €ata sanne! .h THTHTIY A

fete revigvars )
datet




Chp
®

4v4
610
411

e r

152 1 B4

Kanc

 COMPUCHEN H pY268 FILK: 02D73248A20

SEMI-VOLATILE - LISVID

I MW ~1D

COMPOUND NANE ®CAN

'
l

1) 4-DICHLOROBENIENS (198 305
HINOL (Q163)
I8 (Z-CHLORODKTHYL)ETHER (at

R-CHLOROPHENOL. (Q184)

+d=DICHLORCBENIENE (g387)
+4=DICHLOROBENZENE (Qie@)

TENIYL ALCOHOL (Q109)

+#-DICHLOROBENIENE (g5810)

~ISETHYLPRENOL (Q1@ig)

18(R8-CHLOROIS OPROP YL, ) K THER

HTHALENE (1842) - D14

INZOIC ACID ¢ G263)

I8 (2-CHLORDET HOXY ) 01 HANL

N 4-DICHLOROPHENOL (0297)

' & 4-TR!CH.OROBD¢ZENI: (a8
HTHALENE (g2e9)
MLORDANILINE (G2#10)
CXACHLOROBUTADIENE (aR#14)
HLORQ-M-CRESOL (Q2019)

: (AP01D)

i0-ACENAPHTHENE (1043} 700

SXACHLORDCYCL DPENTADSENE ¢
4, $-TRICHLOR OPHENOL (0293

4, 5-TRICHLOROPHENOL (G304

HLORONAPHTHALENE (8309)
ITROANILINE (0O84)
PHTHALATE (8387)
HYLENE (QD40)
ITROANILINE (a3e)
(02410)

HTNENE
¥ 4-DINITROPHENOL (G3811)

ITROPHENDL (Qa®1R2)
ENZOFURAN (0Ja13)

] 4-DINITROTOL UENE (Q3014)
1| 6-DINITROTOL UENE (Q2#18)

PHTHALATE (Qawi6)

INARY RESULTS
n’h TECHNICAL REVEW

CONPOUND LIST 370

QUANT
RD-ORY
AREA vA W

94300 _ 40.0
D 1ev.0

D Bow
D 100.0

IR46000 40.0

D o

20-4——R00000

158000 40.0

CORRKCTED/REVIEWED gy PV

FrAG

REFORTED DEIK

AMJUNT

(Ug/L)

1460000
RDL
DL
ol
BDL
L
DL

27000
BDL

100000

A

BDL
L

BOL
BRL
9000

[ 1
] 8
BDL
DL
]
BDL
§DL
DL

Lin,
(vesL.

{

(
22533 3ugrenas

$2438835n8

(0C/M8 DATA REVIEWER)

vt @/1/p

- P

222! PRPBPAPRA R raen v o0 on



417
432

467
604
443
414
433

424
431

149

178
178
149

240
208
149
202
-4 ]
149

44
149
282
-1
RER
276

FILE: QIDYaQ68AR0
BEMI-VOLATILE =~ LIQUID

b ovaea

D% MW - [

COMPOUND NAME SCAN

INK (@391 9)
ITROANILINE (Q201%)

§: 6-0 IN] TRO-2- METHYLSKENOL
H-NITROBODIPHENYLAMINE (040

BUTYL PHTHALATE (Q49)
ANTHENE (G4#10)
B 12~CHRYSENE ( 1808) 1138
§YRENE (0343) :
UTYLBENIYL PHTHALATE (Q5e4
. 3/~DICHLORDIENZIDINE (QD8
RENZO(A)ANTHRACENE (QB344)
T(QR-ETHYLHEX YL) PHTHALATYE
MRYBENE (G568 )

{2-PERYLENE (I8#6) 1284
I=N-OCTYL PHTHALATE (asap) -
INTO(B)FLUDRANTHENE (0643)
ZO0(K)FLUDRANTHENE (346484)
I0(AIPYRENE (0488)
(loﬂoﬂ"CtD)Fm {."]
DIENZO (A H)ANTHRACENE (048
20(0, H: 1)PERYLENE (QA®SB)
UDROPHENOL (BB81)
HENOL (880 8)
I TROBENZENE (838))
UORDBIPHENYL (88e4q)
b 4: 4~TRIEROMOPHENOL (88#0)
4-TERM€NYL (8884)

O~PYRENE
2: ) 4=TETRAL HLOROBENZIENE

4873

fIO-PHENANTHRENZ (I804) ’se

-

Sws g

COMPOUND LIBT 1/0

OATE

QUANT REFORTED DEIEC:

CORRECTED/REVIEWED By __ Ao,

(CC/MB DATA REVIEWCR)

w// 9/7 7

REPORT AQUNT LIMIY
ARERA VA UE (We/L) (/L)
0L K
L L 8¢
] B 4.0
280000 40.0
L 280
pbL &0
BDL &0
DL >0
3L 2%
1. 80
BDL 8o
bl 80
RDL 3O
138000 40. 0
DL el
DL 4%
apL 100
B 90
BDL 5
], 8 80¢
188000 40. 0
BDL Lo
DL 8O¢
8 -80C¢
L8 B0C
AL 800
L 80¢
BDL 800
0.0 0.%
0.0 0. %
0.0 0. %
0.0 0.X
0.0 0. %
0.0 0.%
0.0 %
DL 50
1144300, 854. 9 314000,
PRELUMMNARY RESULTS
SORNCT 70 ANAL TRQENICAL REVIEW




[ ]

E - - Y e e

~ COMPUCHEM § DY2248 FILE: QXDI2R68AR0 CONPOUND LIST 170 FAQK
e 1w a1 1 nalisn
QUANT
mw -~ D OUANT REPORT
cc REPORT AMOUN | X +¢  CONTNOL
NO 1ID# COUPROOATEC OCOMMOUND VAL LR P IKEI  REGGVEKY RAOE P
72 419 FLUDRCPHENOL (B8#1) NOT FOUMD 21-100
73 412 -PHENOL (884a) NOT FOUND 10= 94
74 447 T-NITRQBENIENE (8843) NOT FOUND IB-114
78 448 ~FLUOROBIPHENYL (83%4) NOT FOUND 43-11é
76 628 & 6=TRIBROMOPHENOL (RS#3) NOT FOUND 10-123
77 4% 4-TERFHENYL (8884) NOT FOUND 23-141
70 47% 10-FYRENE NOT FOUND 40-130+
® ADVISORYH SURRDGATE ONLY
*++ X RECO = QUANT REKPORT VALUE / GUANT REPORT AMOUNT GPIKED X 100 X
ARy risn ARENRSSERRyEN SERESDEg " TARNTANSANARLS RANIMENS.c~ag B PNTARBE Rt R, —yy
CORRECTION|FACTOR CALCUL ATION: |
FINAL EXTPACT VOLUME (ML) 1000 M DI YTION
- --——- . s WS - W B LA st mEe ;e '“Tm Xge
1.0M. FOR &CID & 1. 0M. KFOR BN VOL BSAMPLE EXTKACTED (14 ) ,
0. SML 1000, ML #3500 S
wEmne—secan eean ) cacencaas X o ms o XA = ¢ 1000. (o]
ll “ & [ “ MO H-
BES pusane AP RENgeEn NNt WRaRy AR ANEN AR TER SR L NN . B VRS IAY ‘BmAKES BurssNas
QUANT REPOLIT AMOUNT BPIKED CONVERBION FACTOR:
000 W FINAL EXTRACT vOL (M0 ) OCng :
- e e On En S as an = G N A W B e o - e x .--.—---.—.‘-- U - WA Do -y W x Dx‘ wxo“ x - .
ANGUNT SUMROOATE ADDED (UL) 1. OML FOR AGID & £ ow. ron sN  mACTOR
1000 W 0. 84, #0500

— mom X meeia-n X @ = #1000, 0

1.0M & 1, ONL
ol L

B e SN RENNy AN LT ENE. . 0N '.‘....‘.“-.dd.".’o..“' M Y T, T

VEREION &
mawm' R ——

CORRECTED/REVIEWED BY -
(9¢/ TA REVIEWER)

oATE bl1)
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Ly
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—a

LABORATORY NOTICE
CompuChem 1D8 282268 Clisnt 108 MW-1D
Matlrix Spike (M§) 292269
Metrix Sptke Duplicate (M50) 282278

Blank Spike (BS) 28227

Caset 17444-12¢

Method: Sem{volatile
Metrixt Liquid

surrogate dS-phanol falled racovery criteris in both the oripinal and the

40, Due to the very high concentrations of saveral TCL compounds, sll three

ey werd analyzec at beth 1811 and 5001 dilutions, At the SCOt{ dilutien
, phenol and  4~methylphsnol vers awtill outsids of the

Humant s analytical range tn the M$ and MSD., Further diluiion wes not

rrned sincs the original sample met the dilution eriteria.

nk apike, oxtracted at the same time as tha sample sptkes and original
o, was enalyzed and met all QOC critersa for spike ant surropste compound

8 reporting the S001' dilution analysis data trom ]l threas gample and

w9

ELSIH 8. BYRD, Employes 1.D. 26824
Srs /S Semivolatile Date Ravisuwer
16711/689%

QA Alroval 856

Rodbeftt J. Whitshead

Managhr, Quality Assurance

1e/1H/es
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S =t Appendix B
g RS SR EE " New Slip Investigation
e e S0El Quality Data -
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Compound
—{ppm) _

" Acenaphthene
Acenaphthylene

Anthracene
-‘Benzo(A)Anthracene
-Benzo(A)Pyrene
*Benzo(B)Fluoranthene
Benzo(G,H,I)Perylene
‘Benzo(K)Fluoranthene
Benzyl Butyl Phthalate
Bis(2-Chloroethoxy)Methane
Bis(2-Cloroethyl)Ether
Bis(2-Chloroisopropyl)Ether
Bis(2-Ethylhexyl)Phthalate
Benzidine

4-Bromophenyl Phenyl Ether
2 Chloronaphthalene
4-Chlorophenyl Phenyl ether
-Chrysene
vibenzo(A,H)Anthracene

Boring S-412

6.0 to 7.5

(ft.)

840
260
<.10
610
<.10
110
.01
.10
.10
.01
.01
01
Y@Zfﬁ
<.10
5.5
<.10
280
520
<.]0

A AN A A A

b

TABLE 1

SUMMARY OF SOIL CHEMICAL DATA

WAUKEGAN HARBOR SITE
WAUKEGAN, TLLINOIS

Boring S-41 Boring S-2
23.5 to 25.0 20.0 to 22.0
(ft.) (ft.)
1200 200
440 65
<.10 120
700 140
<.10 760
110 85
<.10 23
<.10 74
<.10 <0.33
<.10 <3.3
<.10 <0.33
<.01 <0.33
86 <0.33
<.10 NTC
32 NT
<.10 NT
430 <0.33
540 110
<.]0 5.7

A A A A A A A A A A A A A A A A A A AN

Boring S-36
8.0 to 9.5

(ft.)
.01
.01
0k
:di?
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

2

Boring
3.0 to

$-39
4.5

(ft.)

AA A A AN A A A A A A A A A A A A A AN

Canonie!

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.0l

oAty

I




Compound

—{ppm) _
1,2-Dichlorobenzene
'1,3-Dichlorobenzene
" 1,4-Dichlorobenzene
*3,3’-Dichlorobenzidine
- Diethylphthalate
Dimethylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-N-Butylphthalate
Di-N-Octylphthalate
< 1,2-Diphenylhydrazine
 Fluoranthene
‘Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3,C,D)Pyrene

TABLE 1

SUMMARY OF SOIL CHEMICAL DATA

Boring s-412

6.0 to 7.5
(ft.)
<.01
<.01
34
<.10
55

WAUKEGAN HARBOR SITE

WAUKEGAN, ILLINOIS

(Continued)
Boring S-41 Boring S-2
23.5 to 25.0 20.0 to 22.0
(ft.) (ft.)
<.10 <0.33
<.10 <0.33
<.10 <0.33
<.10 <0.66
100 <0.33:
120 <0.33.
<. 2.5
200 <0.33
230 <0.33
400 <0.33
<.10 NT
2200 390
1700 290
<.10 <0.33
<.10 <3.3
<.10 <0.33
<.10 <0.33
<.10 23

Boring S-36
8.0 to 9.5

(ft.)
.01

/\AAAAAAAAAAI\AAAAAA

Boring S-39
3.0 to 4.5
(ft.)
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.0l



Compound
—{ppm)
Isophorone
_Naphthalene
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitroso-Di-N-Propylamine
N-Nitrosodimethyamine
~ Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2-Chlorophenol
. 4-Chloro-3-Methylphenol
2,4-Dichlorophenol
¢,4-Dimethylphenol
2,4-Dinitrophenol
4,6-Dinitro-2-Methylphenol
2-Nitrophenol
4-Nitroohenol
. Pentachlorophenol
Phenol

TABLE 1
SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

(Continued)
Boring s-412 Boring S-41 Boring S-2
6.0 to 7.5 23.5 to 25.0 20.0 to 22.0
(ft.) (ft.) (ft.)
<.10 <.10 <3.3
8200 12,000 >1000
<.10 _ <.10 <3.3
200 270 <0.33
<.10 <.10 <0.33
<.01 <.0] NT %
5300 6400 710
1500 1700 430
<.10 e <.10 <3.3
NT NT <0.33
..... NT NT <3.3
5 Nt NT 3.3
“NT NT 6.9
NT NT <1.6
NT NT <1.6
NT NT <3.3
NT NT <l.6
NT NT <1.6
NT NT 73

~ ~
Boring S-36 Boring S-39
8.0 to 9.5 3.0 to 4.5
(ft.) (ft.)
<.01 <.01l
<.0l <.01
< <.0l
<.01 <.01
<.01 <.0l]
<.01 <.01
<.01 <.01
<.01 <.01
<.01 <.01
NT NT
NT NT
NT NT
NT NT
NT . NT
NT NT
NT NT
NT NT
NT NT
NT NT

Canonuel i
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Compound
—{ppm) _
2,4,6-Trichlorophenol
Aldrin
BHC, Alpha-
BHC, Beta-
BHC, Delta-
BHC, Gamma- (Lindane)
4,4’'-0DD (P,P’'-)
4,4'-DDE (P,P’-)
4,4'-00T (P,P'-)
Dieldrin
. Endosulifan I
Endosulfan 11
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Expoxide
Toxaphene
Benzyl Alcohol

TABLE 1

SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

Boring s-41°
6.0 to 7.5

(ft.)
NT
NT
NT
NT
NT
NT
NT

(Continued)
Boring S-41 Boring S-2
23.5 to 25.0 20.0 to 22.0
(ft.) (ft.)

NT <0.33
NT <0.33
NT <0.33
NT 8.8
NT <0.33:
NT 49 "
NT <3.3
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <0.33
NT <3.3
NT <0.33

Boring S-36 Boring $-39

8.0 to 9.5 3.0 to 4.5
(ft.) (ft.)
NT NT
NT NT
N NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT NT
NT T
NT NT
NT NT

Canoniel'ﬁs N e ol




Compound
—{ppm})
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride
Barium - Total

Notes:

TABLE 1
SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

(Continued)

Boring s-412 Boring S-41 Boring S-2
6.0 to 7.5 23.5 to 25.0 20.0 to 22.0
(ft.}) (ft.) (ft.)

NT NT <0.001
NT NT <0.001
NT NT <0.001
NT | NT 0.055

NT NT 2 ’A?.--i:;

b<.10 - Not detected to level shown.

CNT - Not tested.

Boring S-36 Boring $-39
8.0 to 9.5 3.0 to 4.5
(ft.) ' (ft.)

NT NT
NT NT
NT® NT
NT NT
NT NT

(:élll(>lli(!lfrnfnw TIIRESL




TABLE 1
SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

(Continued)
Boring s-412 Boring S-41 Boring S-2 Boring S-36 Boring $-39
Compound 6.0 to 7.5 23.5 to 25.0 20.0 to 22.0 8.0 to 9.5 3.0 to 4.5
(ppm) (ft.) (ft.) (ft.) (ft.) (ft.)

1,1-Dichloroethane NT NT <0.001 NT NT
1,2-Dichloroethane NT NT <0.001 NT NT
1,1-Dichloroethylene NT NT <0.001 NE NT
1,2-Dichloropropane NT NT <0.001 NT NT
Dichloropropylene (Mixed) NT NT <0.g01 NT NT
Ethylbenzene NT NT 0.003 NT NT
Methyl Bromide NT NT i <0.001 - NT NT
Methyl Chloride NT NT 3 <0.001 NT NT
Methylene Chloride NT e NT <6.001 NT NT
1,1,2,2-Tetrachloroethane NT Citn NT <0.001 NT NT
. Tetrachloroethylene NT <0.001 NT NT
Toluene NT 0.008 NT NT
1,2-Transdichloroethylene NT <0.001 NT NT
NT <0.001 NT NT

1,1,1-Trichloroethane

( ( Canomniel"iircni 1l



Compound

(ppm)
4-Chloroaniline

TABLE 1
SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

‘Dibenzofuran
/2-Methylnaphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
2-Methylphenol (0-Cresol)
4-Methylphenol (P-Cresol)

2,4,5-Trichlorophenol
Chlordane, Alpha

. Chlordane, Gamma
Endrin Ketone
Methoxychlor
Cadmium- - Total
Chromium - Total

(Continued)

Boring S-41° Boring S-41 Boring S-2
6.0 to 7.5 23.5 to 25.0 20.0 to 22.0
(ft.) (ft.) (ft.)

NT NT <3.3
NT NT 190
NT NT 280
NT NT <0.33
NT NT <0.33:
NT NT <0.33.
NT NT 16
NT NT 61
NT <0.33
NT <3.3
NT <3.3
NT <0.33
NT 51
NT 0.5
NT NT 2.1

Boring S-36
8.0 to 9.5

(ft.)
NT
NT
"
T
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT

Boring S-39
3.0 to 4.5

(ft.)

NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT
NT

'Canoniel'fu forrerine 1




TABLE 1
SUMMARY OF SOIL CHEMICAL DATA
WAUKEGAN HARBOR SITE
WAUKEGAN, ILLINOIS

(Cont%nued)
Boring S-41% Boring $-41 Boring $-2 Boring 5-36 Boring S-39
Compound 6.0 to 7.5 23.5 to 25.0 20.0 to 22.0 8.0 to 9.5 3.0 to 4.5
(ppm) (ft.) (ft.) (ft.) (ft.) (ft.)

Lead - Total NT NT 2.9 NT NT
Silver - Total NT NT <0.2 NT | NT
Arsenic - Total NT NT 14 NT %, NT
Selenium - Total NT NT <0.50 NT NT
Mercury - Total NT CONT <0.910 NT NT
Benzene NT NT 0.662 NT NT
Bromoform NT NT <0.001 - NT NT
Carbon Tetrachloride NT NT F <0.001 NT NT
Chlorobenzene ~ NT <0.001 NT NT
Chlorodibromomethane NT <0.001 NT NT
- Chloroethane NT <0.001 NT NT
2-Chloroethylvinyl Ether NT <0.001 NT NT
Chloroform NT <0.001 NT NT
Dichlorobromomethane NT NT <0.001 NT NT
Dichlorodifluoromethane NT NT <0.001 NT NT

( ( Canoniel' v i




TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.: $-42 S-42 S-42 S42 S43 $43 S$43
Canonie I.D. #: S42-01 $4202 S$4203 S4203 54301 $4302 S$S-4303
CompuChem |.D. #: 077567 077574 Q77575 D77575 Q77160 O77173 077174
Sample Depth (feet): 5 15 24 24 5 15 25

Concentration (ppm) {ppm) (ppm) {ppm) (ppm) (ppm) {Ppm)

Chemical Name

Phenol 59 79 64
2-Methylphenal 75 . 1
4-Methyiphenal ‘ 37 an 72
2.4-Dimethyiphenct 3.4 46
Naphthalene

4-Chiorcaniline

2-Methylnaphthalene

Acenaphthylene

Acenaphthene 1.3
'Dibenzofuran

Fluorene

Phenanthrens

Anthracene

"Fluoranthene

‘Pyrene

Benzo(a)Anthracens (carc.)
Bls(2-Ethylhexyi)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrene (carc.)
indeno(1.2.3-c.d)Pyrene (carc.)

Benzo(g.h.l}Peryiene
Beta-BHC .

Tz;tal Phencis o] o 106.9 110 0 0 153.6
Total non-carc. PNAs 13 0 0 0 1.9 0 0
Total carc. PNAs 0 0 0 0 0 0 0
Total PNAs 13 0 0 0 1.9 0 0
Total Pesticides

Typical Detection Level " 035 0.37 32 8 0.39 0.4 7.7

Page 1 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.: S43 S44 S
S-44-02
077877

Canonie .D. #: §-4303 $-44-01
CompuChem 1.D. #: D77174 077578
Sample Depth (feer): 25 5

Concentration {ppm) (ppm) (ppm)

Chemical Name

Phenol 78
2-Methyiphenol

4-Mathyiphenol 41
2.4-Dimethyipheno!
Naphthalene

4-Chiorcaniine
2-Methyinaphthalene
Acenaphthylens

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Arthracene

Fluoramhens

Pyrane

Benzo(a)Anthracens (carc.)
Bls(2-Ethylhexyl)Phthaiate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrene (carc.) £
indeno(1,2.3-c.d)Pyrens (carc.) ~
Dibenzo(a.n)Anthracene (carc.)
Bmo(g.ﬁ;ﬁ!?d@dm

Beta-BMC o

Total Phenols 119 0
Total non-carc. PNAs 0 0
Total carc. PNAs 0 0
Total PNAs 0 0
Total Pesticides

Typical Detsction Level 77 0.38

Page 2

0.4

S44 S44 S45 S4s
S4403 S$44-03 $-4501 $4501
Q77578 077578 078655 078655

235 23.8 L) 5
(ppm) {ppm) {ppm) {ppm)

25 s1
§5
23 23
4.2
1500 2700
390 260
500 380
\ 380 250
490 300
970 1000
260
520 400
350
130
120
58
s1
58
57.7 74 0 0
0 0 5360 5290
[+] 0 418 0
0 y] 5778 5290
0.39 6.7 23 230
3/2/90 3:39 PM
Canonielrvironmental



$-45

S45  S45

TABLE 2: SOIL INVESTIGATION DATA, NEW SLIP AREA

-~

~~

Boring No.: S45 S45 S4s S-46
Canonie L.D. #: S4502 S4502 DUPO3 DUPO3 S4503 S-4503 S$-<46-01
CompuCham 1.D. #: 078657 J78657 078664 078664 078658 D78658 077982
Sampie Depth (feet): 15 15 15 15 24 24 s
Concentration (ppm) (ppm) (ppm) (ppm) {ppm) (ppm) (ppm)
Chemical Name
Phenol 50 71 68 170
2-Methyiphenol 11 8.7 17 21
4-metnyiphenal 29 42 49 72
2,4-Dimethyiphenol 7.9 8.6
Naphthaiens 8.4 9.6 0.8 13
4-Chioroaniline
2-Methylinaphthalene 3.1 2.3 5.5
Acenaphthylens .
Acenaphthene 5 29 45
Dibenzofuran 39 28 30
Fluorene 1.2 40
Phenanthrene 1.2 3 88
Anthracene 12
Fluoranthene 0.67 56
Pyrene 30
Benzo(a)Anthracene (carc.) 10
Bis(2-Ethyihexyl)Phthalate
Chrysene (carc.) = 9.2
8enzo(b)Fluoranthene (carc.) 4.2
Benzo(k)Fluoranthene (carc.) . 6.1
Benzo(a)Pyrene (carc.) 52
indeno(1.2,3<,d)Pyrene (carc.)
0 0 979 121.7 142.6 263 0
23.47 174 0.88 0 8.5 0 314
0 0 0 .0 0 0 34.7
23.47 17.4 0.88 0 8.5 0 348.7
0.4 1.2 0.4 8 2.1 17 2
Page 3 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No.: 546 S46 S48 S48  S47  S47 547

Canonie 1.D. #: $46-01 S4602 S4603 S4603 S4701 S4701 S4702

CompuChem I.D. #: D77982 077983 077984 D77384 07798S D77985 (077986

Sampie Depth (feet): 5 18 235 235 5 5 15

Concentration (ppm) (ppm) (ppm) (ppm) (Pppm)  (PpPm)  (ppm)

Chemical Name

Phenol 1 14

2-Methyiphenot 27 1.4

4-Mathytphenal CX 8.1

2.4-Dimethyiphencl 2.4 1.1

Naphthalens 4 2700 $900 45

4-Chioroaniine

2-Methyinaphthalene 0.99 1700

Acsnaphthylene . 340 ..

Acenapihthene k| 1.4 930%

Dibenzoturan 19 0.59 810

Fluorens 23 . 1300

Phenanthrene 82 0.89 " 2800 0.69

Arthracene ' 650

Fluoranthene 29 _ r 1700

Pyrene 27 ’ 1800

Benzo(a)Anthracene (carc.) 700

Bis(2-Ethyihexyl)Phthaiate

Chrysens (carc.) 800 800

Benzo(b)Fluoranthene (carc.) 340 770

Benzo(k)Fluoranthene (carc.) - 340 770

Benzo(a)Pyrene (carc.) 370

Indeno(1,2.3-¢,d)Pyrens (carc.) 130

Oibenzo(a,h)Anthracene (carc.)

Benzo(g,h.}Perylene 120

Beta-8HC g

Total Phenois 0 0 24.7 246 0 0 0

Total non-carc. PNAs 3B 7.87 0 0 14850 22640 5.19

Total carc. PNAs 0 0 0 0 2680 3110 0

Total PNAs 211 7.87 0 0 17530 25750 5.19

Total Pesticides

Typical Detaction Level 9.8 0.39 0.37 1.1 110 440 0.4
Page 4 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No.: S47 S47 S47 S48 S48 S48 S48
Canonie |.D. #: DUP02 S4703 S4703 $4801 S4802 DUPO1 DUPO1
CompuChem 1.D. #: D77998 077987 ©O77a87 (077988 077989 077997 D77997
Sampie Depth (feet): 15 T 5 15 15 15

Concentration (Ppm) {ppm) (ppm) (ppm) (ppm) {ppm) {ppm)

Chemical Name

Phenol 27 64 26 5.6 48
2-Methytphenal 79 - 0.8
4-Methyiphenol 18 25 0.83 28 2.3
2,4-Dimethyiphencl 5.2

Naphthalene 6.2 S 5.9 9.8 14
4-Chioroaniine

2-Methyinaphthalene 1

Acenapithylene '

Acgnaphthene 1.3
Dibenzofuran 0.6
Fluorene ’
Phenanthrene

Anthracens

Fluoranthene

Pyrene

Benzo(a)Anthracene (carc.)
Bls(2-Ethythexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrene (carc.)
Indeno(1,2,.3-c.d)Pyrene (carc.)
Dibenzo(a hjArthracene (carc.)
Benzo(g,h.|.}Eeryviene
BetaBHC

Total Phenois 0 58.1 89 0 383 9.2 7.1
Total non-carc. PNAs 6.2 e 0 1.9 59 9.8 14
Total carc. PNAs 0 0 0 0 0 0 0
Total PNAs 8.2 6 0 1.9 5.9. 9.8 14
Total Pesticides

Typical Detection Level 0.79 0.38 1 0.39 0.78 0.39 1.9

Page 5 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.: S48 S48
Canonie |.D. #:
CompuChem L.D. #:

Sampie Depth (feet):

077930
235

D779%0
2.5
Concentration

{ppm)  (ppm)

Chemical Name

Phenal &7 180
2-Methyiphenol 16 17
4-Methyiphenal 45 67
2.4-Dimethyiphencl 6.1
Naphthaiene 6
4-Chioroaniine
2-Mathylnaphthalens
Acegnaphthylens

Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)Anthracene (carc.)
Bis(2-Ethylhexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluorarthene (carc.)
Benzo(a)Pyrene (carc.)
Indeno(1,2,3-¢.d)Pyrene (carc.)
Dbenzo(a,h)Anthracene (carc.)

Benzo(g,h.JReryiene
Betl-BHC o

To;d Phenois 134.1 244
Total non-carc. PNAs 8 0
Total carc. PNAs 0 0
Total PNAs 8 0
Total Pesticides

Typical Detection Lavel 0.38 18

Page 8

S-49
S48-03 54803 S45-01
Q77578

(ppm)

0.48

1.3

1.78

1.78

0.38

S4y S-438 S49 S49
$48-02 $4902 54903 54903
077580 D77580 077582 D77582

15 15 238 238
(ppm) {ppm) (ppm) (ppm)
0.48 35 93
6.3
0.43 24 28
25
0.97 20 35
4.1 3.1
28
0.67
0.91 0 67.9 121
8.54 231 35 0
0 ] 0 0
8.54 23.1 35 0
0.38 1.9 0.39 7.8
3/2/90 3:38 PM
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Canonielnvironmenial



[

TABLE 2: SOIL INVESTIGATION DATA, NEW SUIP AREA

Boring No.:
Canonie 1.D. #:

CompuChem L.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phenal

2-Methyiphenol
4-Methyiphenal
2.4-Dimethyiphenal
Naphthalene

4-Chioroantine
2-Methyinaphthaiene
Acenapitthylens
Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)Anthracene (carc.)
Bls(2-Ethyihexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.) -
Benzo(a)Pyrene (carc.)
indeno(1.2.3-c.d)Pyrene (carc.)
Dibenzo(a.hjArthracene (carc.)
Bonzo(g.h.t)forﬁw\o
Beta-BHC i

Total Phenols

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detection Level

5-50
$-50-01
080167

{(pPm)

37

210

gn

470

K88 8

1330

1813

24

S-50 S50  S-50
$-50-01 S.5002 S-5003
D80167 080168 080316

5 15 25

{ppm) {ppm) (ppm)

25 78
9.9
40 28
4.3
2.6 0.81
58
0.88
140 2.1
0.53 . 042 2.3
0.76
14
8.9
4.2
7.2
3.7
2.2
2.6
1.3
0.57
1.3
0.15
0 0 78.2 106 0
1210 3.13 0.42 0 36.85
147 0 0 0 .77
1387 3.13 0.42 0 58.62
0.18
7 0.39 0.41 8.1 0.02 0.39
Page 7 3/2/90 3:39 PM
Canonielrnvironmental
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Boring No.:

Canonie I.D. #:
CompuChem |.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phenol

2-Meathyiphenal
4-Methyiphenal
2.4-Dimethyiphenal
Napithaiene
4-Chioroanline
2-Methyinaphthalene
Acenaphthylene
Acgnaphthene
Dibenzoturan

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene
Benzo(a)Anthracens (carc.)
Bls(2-Ethylhaxyl)Phthalate
Chrysene (carc.)

Benzo(b)Fluomanthene (carc.)
Benzo(k)Fluoranthene (carc.)

Benzo(a)Pyrene (carc.)

TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

$-51 S-51

S-51

S-5101 S-5102 S-51403
080317 080318 080319

5 15

25

{ppm) {ppm) (ppm)

3.9

4.3

11
89
28

55

Indeno(1,2.3-c.d)Pyrene (carc.}
Dibenzo(a h)Antiracene (carc.)

Benzo(g.h.L)Pécylene
Beta-8HC

Total Phenals

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detection Level

242 39
8.3 0

32.5 39

Page 8

125.7

04

S-51

$-52 §-82 $-82
S$-5103 S.5201 S-5201 S$.5202
080319 080320 080320 080321
25 s 5 15
(ppm) (ppm) {ppm) {ppm)
130 16
16 2.3
71 75
2.8 27
2.2
57
67 130
170 480
34 130
110 230
79 180
50 55
43 61
50
50
30
7.6
4.1
6.8
217 0 0 25.8
0 605.2 1390 27
0 234.7 116 0
0 839.9 1508 27
8 0.78 47 1.6
3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No.:

Canonie I.D. #:
CompuChem IL.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phenal
2-Methyiphenal
4-Methytphenal
2.4-Dimethylphenci
Naphthalene

4-Chicroaniine
2-Methyinaphthalene
Acenaphthyiene

Acenaphthene

Dibenzofuran

Fiuorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)Anthracens (carc.)
Bis{2-Ethyihexyl) Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrense (carc.)
indeno(1,2,3-c.d)Pyrene (carc.)
Dibenzo(a.h)Armthaacene (carc.)
Benzo(g,h..)Perylene
Beta-B8HC e

Total Phenois

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detaction Level

S-52
$-5202
080321

(ppm)

8.6

4

22

128

S-52 $-82
DUPO7 DUPQO7
080325  JB0D32S

15 15
~om) {ppm)
55
1.8
4.4
0.82
15 74

12.52 0

16 74

0 0

16 74

0.41 8.1
Page 9

S-52
S-5203
080322

24

(ppm)

0.38

$-52 S-583 S-53

$-5203 S$-5301  5.5301
JB0322 079348 D79348

24 5 S

{pom) (ppm) (ppm)

57
§5
b}

0.45

0.73

2 2.2
0.86 0.8
8.5 8
78 53
3.2 2.6
7 3.6
24 41
1.7 4.1
2.1 2.3
0.96 1.2
1 1.4 -
35 0 0
0 2228 17.7
0 14.06 17.9

0 36.32 35.6

s 0.39 0.78

3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

~N

Boring No.: 5-53 $-53 S-54 S-54 S-54 S-54 S-54

Canonie |.D. #: $-53-02 S$-8303 S-5401 S5-5401 S-5402 S$-5403 S-54.03

CompuChem1.D. ¢#: - 073350 079351 078629 078629 J78632 078634 D78634

Sampie Depth {feet): 15 24 5 5 15 24 24

Concentration {ppm) {ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Chemical Name

Phenal 83 ok 120

2-Methyiphenal 22 9.7

4-Methyiphenal 6.2 27 43

2.4-Dimethyiphencl 1.8 57

Naphthalene 1" 26 1200 1.5

4-Chioroaniine

2-Methylnaphthalene 0.5 79 510

Acsnaphthylene 0.8 ’

Acenaphthene 14 460 0.8

Dibenzofuran 12 360 +0.56

Fluorens 17 480 0.65

Phenanthrene 31 1400 2.1

Anthracene 4.1 210

Fluorarnthene 16 680 0.82

Pyrsne 1 420 0.54

Benzo(a)Anthracene (carc.) 5.1

Bls(2-Ethylhexyl)Phthalate

Chrysene (carc.) E 4.8 52

Berzo(b)Fluoranthene (carc.) 3.4

Benzo(k)Fluoranthene (carc.) 2.7

Benzo(a)Pyrene (carc.) : 27

indeno(1,2.3c.c)Pyrene (carc.) 1.2

Dibenzo(a.h)Anthracens (carc.) 0.42

Benzo(g,h.! )P.Mon. ‘ 0.87

Beta-BHC T

Total Phenols 0 188 0 0 0 754 163

Total non-carc. PNAs 0 0 118.45 2148 5700 6.97 0

Total carc. PNAs 0 0 20.22 - X 0 0 0

Total PNAS 0 0 138.77 224.3 5700 8.97 0

Total Pesticides )

Typical Detection Level 0.39 0.8 0.4 4 120 0.4 16
Page 10 3/2/90 3:39 PM
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Boring No.:

Canonie |.D. #:
CompuChem 1.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phenol
2-Methyiphenol
4-Mathyiphenol
2.4-Dimethylphenal
Naphthalene
4-Chiorosniline
2-Methyinaphthalene
Acenaphthyiens
Acenaphthene
Dibenzoturan
Fluorene
Phenanthrens
Anthracene
Fluoranthene
Pyrene

Benzo(a)Anthracene (carc.)
Bis(2-Ethythexyl)Phthalate

Chrysene (carc.)

Berzo(b)Fluorarthene (carc.)
Benzo(k)Fluorarthene (carc.)
Benzo(a)Pyrene (carc.)

TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

S-55
$-585-01
080164

{ppm)

0.47

Indeno(1,2,3-c.d)Pyrene (carc.)
Oibenzo(a.h)Arthracene (carc.)

Benzo(g.h.L}Peryiene

Total Phencis

Total non-carc. PNAs

Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detection Level

5.07

1.57

6.54

0.39

S-55 S.55
$-8502 $-5503
DBO16S 080166

15 25
{ppm) {ppm)
81
12
41
5.1

0 119.1

0 0

0 0

0 0
0.39 0.4
Page 11

S-85
S-55-03
080166

25

(ppm)

149

S-56
S-56-01
080557

]

(ppm)

0.4

5-56 S-56
$-5602 $-56-02
080559 080558

15 24

(ppm) {rom)

0.54 81
Q.61 11
0.95 48
0.45 6
2.55 148
0 0
0 0
0 ]
0.4 0.4
3/2/90 3:39 PM

Canonielfnvironmer:ai



=

PR

Boring No.:

Canonie 1.D. #:
CompuChem 1.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phenal

2-Methyiphenal
4-Methyiphenol
2.4-Dimaethyiphenol
Naphthalene
4-Chioroaniine
2-Methyinaphthalene
Acenaphthyiene
Acenaphthene
Dibernzofuran

Fluorene

Phenanthrens

Anthracene

Fluoranthens

Pyrene
Benzo(a)Anthracens (carc.)
Bis(2-Ethythaxyl)Phthalate
Chrysene (carc.)

TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

S-58 S.57 S-57 S-87 S-57
$-56-03 §-5701 S$-5702 S-5703 $-5703
DBOSS8 080771 0BO774 080784 080784

24 5 15 24 24

{ppm) {ppm) {ppm) (ppm) (ppm)

61 14 26
3.1 34
34 31
a7
4.4 1.7
0.88
0.91
0.79
1.1
28

0.48

Benzo(b)Fluorarnthene (carc.)

Berzo(k)Fluoranthene (carc.)

Benzo(a)Pyrene (carc.)

Indeno(1,2,3-¢c.d)Pyrene (carc.)

Dibenzo(a.h)Arthracene (carc.)

Benzo(g,h.L)Peryiene

Beta-BHC

Total Phencis 85 0 0 51.8 60

Total non-carc. PNAs 0 6.08 §28 1.7 4]

Total carc. PNAs 0 0 0 0 0

Total PNAs 0 8.08 528 1.7 0

Total Pesticides

Typical Detection Level 12 0.38 0.4 0.29 39
Page 12

S-58 $-58
$-58-01  $.58.01
080787 DB80787

5 S

{ppm) (Ppm)

4000 7600
2300
1800
. 27
670 1000
760 880
760 1100
1400 2900
600 700
680 680
840
220
210
73
71
97
3s
4
0 0

11877 17160

12283 17160

23 580

3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.:
Canonie 1.D. #:

CompuChem 1.D. #:
Sample Depth (feet):

Concentration
Chemical Name

Phencl
2-Methytphenal
4-Methyiphenal
2,4-Dimaihyiphenc!
Naphthaiene

4-Chioroantine
2-Methyinapithalens
Acenaphthylene

Acenaphthens

Dibenzofuran

Fluorsne

Phenarthrens

Anthracens

Fluoranthene

Pyrene

Benzo(a)Anthracene (carc.)
Bls(2-Ethyihexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(a)Pyrens (carc.)
Indeno(1.2.3-¢.d)Pyrene (carc.)
Dibenzo(a.h)Anthaacens (carc.)
Benzo(g.h.L)Perylens
Beta-BHC

Total Phenois

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detsction Level

S-58 S-58
DUPO9 DUPDS
080792 D807%2

5 5

(ppm) (ppm)

810 2100

0 (]
3630 4600
2 0
3722 4800
24 240

Page 13

S-58-02
080788

24

S-58 S-59
$-58-03  S-59-03
080789 079546

24 24

(ppm)  (ppm)

7.5 48
7.9

15 31
2 3.2
5

0.71

0.58

245 90.1
0 €.29

0 (]

) 6.29
11 0.4

S-59
$-5903  $-60-01
D79546 078660

24 5

S-60

N

0.69

45
55
85
27
8.8

6.5 S

131 0
0 34139
0 2788

0 620.19

8 0.39

3/2/90 3:39 PM
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TABLE 2. SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.: S-60 S8 S-60 560 S61 $61 S61
Canonie 1.D. #: S6001 $6002 S$56003 SH0H3 S6107 SE101 S6102
CompuChem |.D. #: D78660 078681 078662 D78682 078811 078811 (78812
Sampie Depth (feet): -] 15 24 24 S S 15

Concentration (ppm) (ppm) (ppm) {ppm) {ppm) (PpPm) (ppm)

Chemical Name

Phenot A7 48

2-Methyiphenal 6.5 49

&-Metiyiphenal 22 16

2.4-Dimethyiphenci 2.4

Naphthalene 28 26 1" 26 €9
4-Chioroanling

2-Methyinaphthalene 8.3
Acenaphthryiene .
Acenaphthens 58 85
Dibenzofuran 47 6.2
Fiuorene 140 78
Phenarthrene 540 20
Arghracens 87
Fluoranthene 320
Pyrene 180
Benzo(a)Anthracene (carc.) 40
Bis(2-Ethyihexyl)Phthalate

Chrysens (carc.) 47

2.1

1.7
22
0.8

0.6

8.4 95
Benzo(b)Fluoranthens (carc.) 13 8.9

Benzo(k)Fluoranthene (carc.) 13 8.9
Benzo(a)Pyrene (carc.) T 5.2
indeno(1.2,3-c.d)Pyrens (carc.) 21
Dibenzo(a.h)Anttwacene (carc.) 0.9
Benzo(g.h.L)Perylens 17
BSeta-8HC

Total Phenals 0 0 779 68.9 0 0 0
Total non-carc. PNAs 1380 e 286 0 96.8 157.4 14.83
Total carc. PNAs 87 o 0 0 50.4 33.8 0
Total PNAS 1467 "e 26 0 147.2 191 14.53
Total Pesticides

Typical Detaction Level » 2 2 4 0.39 3.1 0.4

Page 14 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No..

Canonie |.D. #:
CompuChem L.D. #:
Sampie Depth (feet):

Concentration
Chemical Name

Phencl

2-Methyiphenol
4-Mathylphenal
2,4-Dimethyiphenc
Naphthalens

4-Chioroaniine
2Mathyinaphthalens
Acenaphthylens
Acenaphthene

Dibenzofuran

Fluorene

Phenanthrene

Arthracene

Fluorarthene

Pyrene

Berzo(a)Anthracens (carc.)
Bis(2-Ethyihexyl)Phthalate
Chryssne (carc))
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrene (carc.)
Indeno(1,2,3-¢.d)Pyrene (carc.)
leauo(&h)m;.m (carc.)
Bmo(g.h.L)P'W
Beta-8HC

Total Phencis

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detection Level

S61

078813
24

(ppm)

18

6.2
9.7

a3
0.54
3.3
28
34

o8&
44

0.95
0.43

08
on

129.2

3.15

43.04

0.4

(ppm)

S-61 s-62
56103 S6103 S-8&1
D78813

073352
L

(ppm)

9.6 0.91

0.59
0.59

138 0

8.6 13.61

9.8 18.01

8.1 039

Page 15

S-6202
073353

S62 S-82
OUP-04
073364
15 15

(ppm) (ppm)

0.44

0.41 04

S&2
$-6203
078359

24

(ppm)

6.1
19
2.7

0.39

S-&2
$-6202
078359

24

(ppm)

o

s

3.9

3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No.: s63 563 563 s&3 S-64 S-64 S64
Canonie 1.0. #: $-6301 S46302 S£303 S6303 SH64-01  S6402  S5-64-03
CompuChem 1.D. #: 079381 079362 078383 D78363 079548 079549 079550
Sample Depth (feet): 5 15 24 24 s 15 24

Concsntration A (ppm) {ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Chemical Name

Phenot 38 80 4
2-Mathyiphenal 71 6. 8.2
4-Methylphenol 2 bk} 28
2,4-Dimethyiphenol 7 38
Naphthalene 0.52 1.3
4-Chioroaniine

2-Methyinaphthaiene

Acenaphthylens

Acenapithens 58
Dibenzoturan 4.4
Fluorene 4.5
Phenanthrene

Anthracene

Fluoranthene

Pyrene )
Benzo(a)Anthracens (carc.)
Bis(2-Ethylhexyl)Phthalats
Chrysene (carc.)
Benzo(b)Fluoranthens (carc.)
Benzo(k)Fluoranthens (carc.)
Benzo(a)Pyrene (carc.)
Indeno(1,2.3-c.d)Pyrene (carc.)
Dibenzo(a.h)Anttvacens (carc.)
Benzo(g.h.L)Parylens
Beta-BHC o

[~)

To.tll Phencis 0 0 68.8 119.3 0 0 83
Total non-carc. PNAs 14.7 0.52 0 0 2.81 1.3 0
Total carc. PNAs 0 0 0 0 0 0 0
Total PNAs 14.7 0.52 0 0 2.81 1.3 0
Total Pesticides

Typical Detection Level 0.4 0.4 0.41 a1 0.4 0.4 0.4

Page 16 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

Boring No.:

Canonie 1.D. #:
CompuChem |.D. #:
Sampie Depth (feet):

S84

24

Concentration {(ppm)

Chemical Name

Phenol

2-Methyiphenal
4-Methyiphenol
2.4-Dimethyiphenal
Naphthalene

4-Chiorcanline
2-Methyinapihthalens
Acsnaptithylens
Acsnaphthene

Dibenzofuran

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrens

Benzo(a)Anthracens (carc.)
Bis(2-Ethylhexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Senzo(k)Fluoranthens (carc.)
Benzo(a)Pyrens (carc.)
indeno(1,2,3-¢.d)Pyrens (carc.)
Dibenzo(a.h)Anthracene (carc.)
Benzo(g.hLjPeryiane
Beta-BHC

Total Phenois 133
Total non-carc. PNAs 0
Total carc. PNAs 0
Total PNAs 0
Total Pesticides

Typical Detection Level 8

S6403 58501
D79550 080760

(ppm)

$-65 S-65
56502
080790
5 15

(ppm)

1.4
0.81
56

0.57

55 .17

55 8.17

039 0.4

Page 17

S-65 $&5
S6503 S6503
080781  DBO791

24 24

(ppm) (ppm)

S3 39
18

43 18
$.3
15

1573 55

15 0

0 0

15 0

2 12

S67
S£7-01
078771

S67
S67-02
079778

(ppm) (ppm)

1.7

15
o9
0.42

0 0.42

0.39 0.39

3/2/90 3:39 PM
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Boring No.:

Canonie 1.D. #:
CompuChem |.D. ¢:
Sample Depth (feet).

Concertration
Chemical Name

Phenaol
2-Methyiphenal
4-Methyiphenol
2,4 Dimethyiphenal
Naphthalene
4-Chioroandine
2-Methyinaphthalene
Acenaphthylene
Acenapihthens
Oibenzoturan
Fluorene
Phenanthrens
Anthracene
Fluoranthene
Pyrene

TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

$&7

25

(pPm)

11
S
68

0.51

0.44

(ppm)

S&7 S&8
$6703 ST
079783 D7978d

$-68-01
079748
]

(ppm)

568

$88-02
079753

15

(ppm)

1.7

. 0.68

Benzo{a)Anthracene (carc.)
Bis(2-Ethyihaxyl)Phthalate
Chrysens (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene {(carc.) -
Benzo(a)Pyrens (carc.)
Indenc(1.2,3-¢,d)Pyrene (carc.)
Dibenzo(a.h)Asthvacens (carc.)
Benzo(g.h.L)Peryiene
Beta-BHC i

3.7
3.4
3.4

Total Phencis

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typical Detaction Level

144.8

0.8

0.96

0.41

0 13.1

a1 19

Page 18

0

238

0.4

$-68
$-68-03
079755
24

(ppm)

120
18

6.7

S-68
$-68-03
D79755

24

(ppm)

110

218.7

0.4

153

16

S68
DUP08
079784

24

(ppm)

79
21

14
0.9

0.72

168

1.62

1.62

0.42

3/2/90 3:39 PM
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Boring No.:

Canonle I.D. #:
CompuChem L.D. #:
Sample Depth (feet):

Concentration
Chemical Name

Phenal

2-Mathyiphenal
4-Methyiphenal
2,4-Dimethyiphenal
Naphthalene
4-Chioroandine
2-Methyinaphthalene
Acsnaphthyiene
Acenapithens
Dibenzofuran

Fluorene

Phenanthrens

Anthracsne

Fluoranthene

Pyrene
Berzo(a)Anthracens (carc.)
Bis(2-Ethyihexyl)Phthalate
Chrysens (carc.)

T

TABLE 2: SOIL INVESTIGATION DATA, NEW SUP AREA

S68

S-70 s-70 S-70 S-70 $-70 S-70

DUPO8 S-70-01 S-70-01  $-7002 DUPLS  S-70-03  S-7003

J79784.
24

(pom)

210

Benzo(b)Fluoranthene (carc.)

Benzo(k)Fluoranthene (carc.)

Benzo(a)Pyrens (carc.)

Indeno(1,2,3-¢.d)Pyrene (carc.)
Dibenzo(a.h)Anthwacene (carc.)

Benzo(g.h.)Perylens
Beta-BMHC o

Total Phenols

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticides

Typicai Detection Level

21

J79651 079851 079552 079554 079553 D79ss53

(ppm) (ppm) (ppm) (ppm) (ppm) {ppm)

30 55
6.4
20 20
3.1

54 4.7

0.81 ~

0 0 0 0 59.5 75
51.71 78 5.4 a7 0 0
32 424 0 0 0 0
871 1204 5.4 47 ) 0
0.7% 39 0.41 0.4 0.4 8
Page 19 3/2/90 3:39 PM
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TABLE 2: SOIL INVESTIGATION DATA, NEW SLIP AREA

Boring No.:

Canonie |.D. #:
CompuChem L.D. #:
Sample Depth (feet):

Concentration
Chemical Name

Phenal

2-Methryiphena
4-Methylphenal
2,4-Dimaettryiphencl
Naphthalene

4-Chioroaniine
2-Methyinaphthalene
Acsnaphthyisne
Acsnaphthens

Dibenzoturan

Fluorens

Phenanthrene

Anthracens

Fluoranthene

Pyrens

Benzo(a)Anthracene (carc.)
Bis(2-Ethyihexyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrens (carc.)
indeno(1,2.3-c.d}Pyrens (carc.)
Dibenzo(a.h)Anthvacene (carc.)
Benzo(g.h.L)Peryiene

Total Phencis

Total non-carc. PNAs
Total carc. PNAs
Total PNAs

Total Pesticiies

Typical Detaction Level

S-71 $-71 S-71 S-71 s-71 $-80 $-80
$-7101 S.-7101  S-7102 S-7163  S-7103 S8001  $-80-01
080566 DB80SS6 080567 080568 DB80SS8 080312  D80312
5 15 255 25.5 5 5
(ppm)  (ppm)  (pm)  (PPm)  (EPmM)  (pPM)  (ppm)
82 82
10
45 as
56
1 3.4 4
0.41 )
28 19 .7 20
29 24 e 0.72
0.47 38 0.81
1.1
0.77
8.1
&8s 0.42
0.79
1.4
32 28
3.2 26
1.8 1.5
0.83
0.79
] (] 0 1428 117 0 0
23.74 195 1 0 0 1285 24
1.22 7.8 ) 0 0 ] 0
34.96 273 1 0 ) 12.85 24
0.4 0.8 0.4 0.4 12 0.42 2.1
Page 20 3/2/90 3:38 PM
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Boring No.:

Canonie |.D. #:
CompuChem LD. #:
Sample Depth (fest):

Concentration
Chemical Name

Phenal
2-Methyiphenal
4-Methylphenal
2,4-Dimethyiphenal

TABLE 2: SOIL INVESTIGATION DATA. NEW SUIP AREA

S-80

S-80

$80

1

$-80

S8002 DUPO8 DUPO8 S-80-03

080313
15

(ppm)

28
22
14

080315
15

(pom)

16
32
12
1.9

080315

(ppm)

3|
35
18

080314

24

(ppm)

2.8

5.5
28

S$-90
$-80-01

(Pppm)

S-90

$-90-02
0289150 0289151

18

S-90
$-90-02
D2g8g151

(ppm) (ppm)

25
20
5.3

4.1
23

24
4.7

Naphthalens

4-Chioroaniine
2-Methyinaphthalene
Acenaphthylens
Acsnaphthene

Dibenzofuran

Fluorene

Phenanthrens

Anthracens

Fluoranthene

Pyrene

Benzo(a)Anthracene (carc.)
Bis(2-Ethyihaxyl)Phthalate
Chrysene (carc.)
Benzo(b)Fluoranthene (carc.)
Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrene (carc.)
Indeno(1,2.3-c.d)Pyrene (carc.)
Dbenzo(a.h)/Astheacens (carc.)
Bm(g.h.L)Pgm_qru
Beta-8HC

T&d Phencis 4.2
Total non-carc. PNAs 0
Total carc. PNAs 0
Total PNAs 0
Total Pesticides

Typicai Detection Lavel 2

2 28

k<R 50.5

04 2

Page 21

3.3

10.9 0 31.8 35.1

33 0 0 0

33 0 0 0

08 0.38 0.38 19

3/2/90 3:38 PM
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Boring No.:

Canonie |.D. #:
CompuChem 1.D. #:
Sample Depth (feet):

Concentration
Chemical Name

Phenal
2-Methylphenal
4-Methyiphendl
2.4-Dimethyiphenal
Naphthalens
4-Chioroaniline
2-Methylinaphthalene
Acsnaphthylene
Acenaphthens
Dibenzofuran
Fluorens
Phenanthrene
Anthracene
Fluorarthene
Pyrens

Benzo{a)Anthracene (carc.)
Bis(2-Ethyihexyl)Phthaiate

Chrysens (carc.)

TABLE 2: SOIL INVESTIGATION DATA. NEW SUIP AREA

S-50 S0 S-0 $-91
DUP-10 S$-9003 S-3003 S$S-9101
0289156 0289152 D289152 289153

kN 41
78 69
M 41
6.8 5.8

Benzo(b)Ruocranthene (carc.)

Benzo(k)Fluoranthene (carc.)
Benzo(a)Pyrens (carc.)

indeno(1.2,3-.d)Pyrene (carc.)
Dibenzo(a,hjAntivacene (carc.)

Beta-BHC

Total Phencls

Total non-carc. PNAs

Total carc. PNAs

Total PNAs

Total Pesticides

Typical Detection Level

Page 22

$-91 S-1 S.92
$9102 S$-9103  5.9201
289154 289155 288143

15 255 5

eom)  (Pem)  (ppm)

62
0.48 6.4
41 34
2.2
678 1024 0
0 0 0
o 0 0
0 0 0
0.4 55 0.39
3/2/90 3:39 PM

Canomnielrvircnmer:a!



TABLE 2: SOIL INVESTIGATION DATA. NEW SUP AREA

Boring No.: S8 se2 s
Canonis 1.D. ¢: S-g202 $-8203 S-9203
CompuChem |.D. #: 288138 288144 D288144
Sample Depth (fest): 15 285 28.5

Concertration {ppm) {ppm) {ppm)

Chemical Name

Phenal 0.84 13 16
2-Methyiphenal 1.6 24 25
4Methyliphenal 34 [ ] 18
2.4-Dimethyiphenal 1 a5 3.3
Napithalens

4-Chioroantine

2-Methylnaphthalens

Acenaphthylens . ~
Acenaphthens o

Dibenzoturan

Fluorens

Phenanthrene

Anthracens

Fluoranthene

Pyrene

Benzo(a)Arthracens (carc.)
Bls(2-Ethythexyl) Phthalate
Chrysene (carc.)
Benzo(b)Flucranthens (carc.)
Benzo(k)Fluoranthens (carc.)
Benzo(a)Pyrene (carc.)
indeno(1,2,3-¢,d)Pyrene (carc.)
Dibenzo(a.h)Anthracene (carc.)

Benzo(g,h.L}Peryiens ~

Total Phencis 8.84 4.9 39.8
Total non-carc. PNAs 0 0 ]
Total carc. PNAs 0 0 0
Totai PNAs 0 0 0
Total Pesticides

Typical Detaction Level 0.29 0.37 1.5

Page 23 3/2/90 3:39 PM

CanonielErnvironmerial
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. TEL (312) 346-3775 ANHENTAL
ECUTER AN 41 R L L U
230 WEST MONROE. SUITE 22%0

CHICAGO. ILLINOIS 60606
FAX. (312) 346-4780

March 7, 1990

Mr. Peter G. Romzick
Project Engineer
Canonie Environmental
800 Canonie Drive
Porter, Indiana 46304

Re: Outboard Marine Corporation
Waukegan Harbor Facility Field Data
Summary

Dear Pete:

As we discussed during our telephone conversation, enclosed are tables
summarizing the analytical data of co-located subsurface soils samples
collected during last summer's predesign field investigation activities. I
have also enclosed a table which cross-references your station number with.
the CRL log number, organic traffic report numbers, and inorganic traffic
report number.

1f you have any questions or if I can be of any further service, please do
not hesitate to contact me at (312) 346-3775.

Sincerely,

B&V WASTE SCIENCE AND TECHNOLOGY, CORP.

Str T Vrsiin

‘Louis M. Vasseur
Project Manager

cc: C. Nolan, USEPA

1trl/0MC3



OQUTBOARD MARINE CORP.
PREDESIGN FIELD INVESTIGATION

FIELD DATA SUMMARY

ORGANIC TRAFFIC INORGANIC TRAFFIC

CRL_LOG NO. REPORT NUMBER REPORT NUMBER STATION NO.
89 2810 S01 ECX 01 MECL 00 SS 44-02
89 ZB10 502 ' ECX 02 - SS 44-03
89 ZB10 503 ECX 03 . MECL 01 22 49-03
£9 ZB10 ROl ECX 04 - Rinsate
89 ZB10 S04 ECX 05 MECL 02 $S 48-03
89 2B10 505 ECX 06 MECL 03 SS 46-03
89 2B10 DOS ECX 07 MECL 04 SS 46-03
89 2B10 S06 ECX 08 MECL 05 SS 60-02
89 ZB10 SO7 ECX 09 MECL 06 $5-70-03
89 ZB10 SO08 ECX 10 MECL 07 $5-64-02 MS/MSD

89 2B10 DO9 ECX 11 MECL 08 $5-59
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SEMIVOLATILE ORGANIC ANALYSIS FOR SOIL

TABLE 9-/

OUTBOARD MARINE CORPORATION

WAUKEGAN, IL

(page 2 0f 2)
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RE equals Reanalysis

NOTE:

* indicates WATER sample
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TABLE 3 -2
SEMIVOLATILE ORGANIC ANALYSIS FOR SOIL

OUTBOARD MARINE CORPORATION

WAUKEGAN, IL

(page 1 of 2)
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TABLE 9-.
SEMIVOLATILE ORGANIC ANALYSIS FOR SOIL
OUTBOARD MARINE CORPORATION
WAUKEGAN, IL
(page 2 of 2)
SAMPLE LOCATION AND NUMBER
CONCENTRATIONS IN ugkg
SEMIVOLATILE COMPOUND | SS 70 8570 SS 84 SS 84 S$S 59 SS59
ECX 09 CXO0ORE | ECX 10 X 10RE ECX 11 ECX 11RE
Phenol 11000 11000 700 v 790 u 6600 J| ewo 1]
bis{2-Chiorosthyf)Ether 40 U S0 U ™0 U 70 U aro J| w00 v
2-Chiorophenal 40 U 40 U 0 U ™ U 410 1900 U
1,3-Dichiorabenzene “ v “0 U 700 U 70 U 410 Uf 800 U
1,4-Dichiosobenzene 40 U “ U 7% U % U 40 Uf 100 U
Benzyl Acohol “o U 40 U ™0 U ™ U 40 U4 1000 U
1,2-Dichiorobeazene 0 U 0 U ™ U ™ U 40 ul 1800 U
2-Methylphendl 1000 1000 7% U 70 U} 2100 J] 2000 D
bie(2-CNoroisopropyf)Ether 40 VU “ v % U % U 40 U4 1e0 U
4-Methyiphenal 4800 4100 7 U 700 U] 4700 J| 4500 D
N-Nitroso-Dipropylamine [ ) M0 U ™ U ™ U 410 U] w0 U
Hemchiorosthane e U “0 U 70 U ™ U 4% U| 1600 U
Nirobenzens M0 U 40 U 90 U 70 U 40 U] rwoo wu
feophorone 40 U 40 U 70 U ™ U a0 U| 1w v
2-Nivrophenol 40 U “o U 70 U 7% U 40 U| 100 U
2,4-Dimethyiphenal ww U “ v ™0 U 70 U] 2000 J] 2200 O
Benzolc Acld 4200 U| 4200 u] 3000 U] 3000 uU| 2000 ug s100 U
ble(2-Chiorosthoxy)Meihane “ U 0 U % U 7 U 40 U4 1000 U
2,4-Otchiorophenol 40 U [V ) % U 1 U 410 1900 U
1,2,4-Yrichiorobenzens 840 u 840 v 790 (1] 700 U 410 1000 u
Naphthalene 40 U 40 U] 1100 1100 19000 EN 20000 D
4-Chioroanliine M0 U %0 U ™ U ™ U 40 ud 00 U
Hexachiorobutadiens %0 U 40 UL % U w0 U 410 Uf 600 U
4-Chioro-3-Methyighenol 840 U M0 U 7 U 7% U 40 U4 1000 U
2-Methyinsphihalens 40 U 40 U 0 U 70 U 40 U4 1000 U
He xachiorocydopenisdiens 840 ] 840 1] 190 v 790 u a0 ug 1800 U
2.4,6-Trichiorophenol 840 U 840 U M0 U 0 U 410 Ud 1800 U
2.4.5-Trichiorophenol 4200 U| 4200 uU| 93900 U| 3900 U| 2000 Uf sw0 U
2-Chloronaphihalsne 840 U 40 U ™0 U 0 U 40 Uf w00 U
2-Nircaniine 4200 U| 420 U| 3900 U] 30 u| 2000 ud swo v
Dimethyiphthalate 840 U 0 Vv 7% U 0 U 410 1600 U
Acenaphihylene 840 1] 840 u 790 1} 790 u 4“0 uf w00 U
2.6-Dinivorolvena 840 U M0 U ™0 U 7% U 410 uf 100 U
3-Nitroaniiine 4200 U| 4200 U] 3900 U] w0 u| 2000 uUf sw00 U
NOTE: RE equals Reanalysis

DL equais Dilution




TABLE V-/
VOLATILE ORGANIC ANALYSIS FOR SOIL
OUTBOARD MARINE CORPORATION
WAUKEGAN, IL

VOLATILE COMPOUND

SAMPLE LOCATION AND NUMBER
CONCENTRATIONS IN ug/kg

FUNSAT E 88 70 8864
*ECX 04 ECX 09 ECX 10

s
ECX 11

siciciclc
slcic|C]a

cie|cic|c|e

1,2-Dlchioropropans

Cle~1,3-Dichioropropens

TVrichioroesthene

Dibeomoohioromethane

1,1,2-Tdchiorosthens

SB[V |S|B (2| B[B[V[|BIBIB12{8]2]8]|8]3
clele|e|e|e]e]ele|e]|c]lelc]c|c]|c

cljeiclejciclcic|e

clejcicielelecicieieiciciciciciciclmigic|ciC

Trane-1,3-Dichiorepropene

Beormolomn

4-Mothyl-2-Pontanons

-
[

2-Hemnone

-
o

Tetraschiorosthene

1.1,2,2-Tetrachiorosthane

clelelejeie
3{818)8|8|3
cle|e|elecle

cjejcjeic]e

Tolusne

Chiorobenzene

c

Ethyibenzene

«-|c

Siyrene

Xylene (total)

cleicicicicieclicicieclcleleicielciciciciciCielcig|Clcjeic|clc]lciclc]|e
Rsia|x{g zx(s]siz|n|Ban|n|ain]|nls|n]2ig|ninlninin|niBlc|s]|5]5]s

oloin{ojeja|e
cl|eiclic
8 A0 3L ]

2I12S[RIZINIBILILININISINIR|NIN(BINISININISININININISIN|R|2|2|2[2I2

* INDICATES WATER SAMPLE

ME J



PESTICIDE ANALYSIS FOR SOIL

TABLE ~-/

OUTBOARD MARINE CORP.

WAUKEGAN, IL
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TABLE -/
TOTAL METALS AND CYANIDE ANALYSIS FOR SOIL
OUTBOARD MARINE CORPORATION
WAUKEGAN., iL
SAMPLE LOCATION AND NUMBER
METALS AND CONCENTRATIONS IN mg/kg
CYANIDE 8844-02 88 48.03 884803 83 48-03 88 48-03 8800-02 8370 8%e4 ases s8¢0
MECL 00 MECL 01 MECL 02 MECL 0 MECL 04 MECL 08 MECL 08 MECL 07 MECL 070 MECL 08
Aluminum 1300 1000 1980 200 2o 1810 “ro 1660 1631 1400
Andmony s 19.0 10.9 ne 10.7 18.4 187 10.0 17.8 17.8
Arsanly 3. 10.0 10.3 X 0.1 83 X 4y 4.0 42
Bardum 8.2 » [T} [ 0 [ [X] [ 82 [ 87 [ (X} 0 8.3 [ [X] s 8.2 [
Beryllum 042 @ XTI 04 B o & X1 0.00 B 0.8 B 016 B 012 B 012 @
Cadmium 0 U 0% U 03 U 0.31 ] 03 U 0.36 u 04 U 0% U 037 UL 0% U
Caldum 78100 78000 72000 94200 70100 £0600 70600 57800 $9000 87500
Chromium 30 e 40 82 . 5.0 8.0 7.0 3 5.4
Cobelt 42 u a7 U e u (X] [ 18 s 0.8 .2 ] 78 ) 1.8 48 U
Copper 3.9 1420 12 1400 196 200 90 86.5 ©r 387
won 4480 4170 4130 16100 4900 5800 5800 8100, T 6530
Lead 23 2.0 . 4.4 3.0 27 4.1 29 20 24
Magnesium 41300 37800 94300 63200 34900 20900 33600 20000 29100 34700
anganese 100 108 204 440 217 104 o) 102 100 193
Meroury 012 U 010 U 018 U 0.1 u 00 U 0.08 u 008 U 000 U 0.11 u 0.10 v
Nickel 24 ] 24 8 3.7 8 "y 39 [ 2 ] 27 8 37 8 X 8 38 (]
Potassium 131 [T 274 ] 221 [] ase a 384 ] 190 [] mn ] 217 ] 200 ] 101 [
Selenlum [ oM U 028 U 080 B 068 B 0.68 [] 1.9 1.2 X} 8 0y B
Siver 04 U 082 U 048 U 042 U 062 U 0.47 u 084 U 082 U 0.51 u 062 U
Sodlum 202 ] 248 8 264 8 208 [ M6 ] 201 [ 221 8 218 [} 190 [ 208 []
Thallum oM U oM U 028 U 012 8 0.24 1] 0.24 1) 02 B 0o B 614 8 0.24 8
Vanadium 1.9 02 8 .8 [] .0 [ [ [ 219 we B 38.4 207 n
2ino n.e .2 74.9 408 182 20.4 e 4“0 67.7 160
Cyanide o6 U 000 U 087 U 064 U 0.71 [ 0.71 u 0 U 087 U 087 U 0.08 [N
NOTE D equals Duplicate
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SEMIVOLATILE ORGANIC ANALYSIS FOR SOIL

TABLE 9-/

OUTBOARD MARINE CORPORATION

WAUKEGAN, IL

(page 1 of 2)

SAMPLE LOCATION AND NUMBER

CONCENTRATIONS IN ug/ikg

RINSATE [SS48-03 [5S48-03

S8 80-02
ECX 08

900
000

SS 48-03
ECX O7TRE

V)
v

72000
72000
14000
14000
14000
14000

U
(V]
U

v
[V
U
v
u

72000
72000
14000
14000
14000
72000 ) U

v
u

14000
14000
14000 U

(Y
U

14000
14000

[

14000
14000 U

14000 U

U
v

14000
14000
14000 U

v
[
u

14000
14000
14000
14000 U

8S 48-03

v

u

v
U

U

1)

v

S8 46-03
ECX O6RE eCcx o7

U
u

20000
20000

[
U

20000) U

SS 46-03
ECX 06

4000
4000

[

U

4000

ECX 0SRE

v

4100
21000 U

21000 U

U
1)
U
U
U

4100
4100
4100
4900
4100
21000 U

21000 U

(Y
v
U

4100
4100
4100

U
v
[
[Y)
U
(Y

4100
4100
4100
4100
4100
4100

U
U
v
1)
U
U
U
V)
U
(1]

4100
4100
4100
4100
4100
4100
4100
4100
4100
4100

ECX 05

(V)
(L)
u
[V
v
v
v
[
v
U
[¥)
v
U

4100
4100

4100
4100

v P70 J U

v
[
(Y
U
V)
u

4100

u
Y
u
U
U
v
V)
v

ol
U

*ECX 04

U
[

0
10
10
10
10

v
(L)

u

]
10
190
10
10
10
10

10
10
10
10
10
10
10
10
10
10

88 46-03
ECX 03RE

U

0700
9700
9700
0700
9700

9700

u](asodo Ju

[

%00

9700
0700
8700
9700
0700
19000
9700
0700
8700
0700
9700
9700
9700
9700
9700
9700

S6 49-03
ECX 03

u
U

[*)

88 44-03
ECX 02RE

1)

u
u

47000
47000

u
U

47000
47000

47000 ) U
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RESULTS.XLS

BORING S$-102 S-102 $-102 S$-102 S-114 S-114 S-114

SAMPLE S-1 §-2 $-3 $-3DL S-1 S-1MS S-1MSD

DEPTH 5.0'-7.0" 15.0'-17.0° 24.0'-26.0" 24.0'-26.0° 5.0'-7.0" 5.0'-7.0" 5.0'-7.0'

TOTAL PHENOLS 0.00 0.46 82.00 122.10 0.00 0.00 0.00

TOTAL NON-CARC. PNAs . 1.21 0.05 0.36 0.00 11.50 6.38 7.04

TOTAL CARCINOGENIC PNAs 0.00 0.00 0.00 0.00 2.14 0.73 1.52

TOTAL PNAs 1.21 0.05 0.36 0.00 13.64 7.12 © 8.56

1 } $

BORING S-114 S-114 S-114 §-115 $-115 $-115 §-115

SAMPLE S-2 $-3 S-30L S-1 $-2 §-3 $-30L

DEPTH 15.0°-17.0" 25.0°-27.0° 25.0°-27.0° §5.0'-7.0' 15.0'-17.0' 25.0°'-27.0"' 25.0'-27.0'

TOTAL PHENOLS 0.00 18.80 23.80 0.00 0.00 33.60 52.90

TOTAL NON-CARC. PNAs 0.72 0.05 0.00 0.00 0.58 0.06 0.00

TOTAL CARCINOGENIC PNAs 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL PNAs 0.72 0.05 0.00 0.00 0.58 0.06 0.00
i | 1 [

BORING S§-126 $-127 $-127 §-127 SEET SEET

SAMPLE §-1 S-1 $-2 $-3 S-1 §-2

DEPTH 5.0'-6.5° 5.0'-6.5' 15.0°-16.5' 25.0°'-26.5" 4.0° 4.0’

TOTAL PHENOLS 0.00 1.61 0.00 839.10 0.00 0.00

TOTAL NON-CARC. PNAs 0.61 1.34 0.05 0.00 1.32 0.27

TOTAL CARCINOGENIC PNAs 0.00 0.00 0.00 0.00 2.26 0.30

TOTAL PNAs 0.61 1.34 0.05 0.00 3.58 0.57

Page 1
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BORING 5-52 $-52 S-85 S-85 S-118 §-118 s-118
SAMPLE 5-2 S-3 §-2 §-3 S-1 S-10L S-2
DEPTH 15.0°-17.0* 24.0°-26.0' 15.0°-17.0" 24.0"-26.0" 6.0'-8.0° €.0'-8.0" 8.0'-1C.C’
TOTAL PHENOLS 25.80 66.20 2.01 157.30 0.00 0.00 0.00
TOTAL NON-CARC. PNAs 27.00 0.00 6.17 15.00 21.52 18.71 11.85
TOTAL CARCINOGENIC PNAs 0.00 0.00 0.00 0.00 0.05 0.00 0.00
TOTAL PNAs 27.00 0.00 6.17 15.00 21.57 18.71 © 11.85
BORING S-118 s-119 §-119 $-119 s-118 . 5-119 5-119
SAMPLE $-3 S-1 S-10L 5-2 S-20L §-3 S-30L
DEPTH 10.0°-12.0° 6.0°-8.0° 6.0°-8.0° 8.0°-10.0' B8.0'-10.0' 10.0°-12.0" 10.0°-12.0"
TOTAL PHENOLS 0.00 0.05 0.00 0.00 0.00 0.00 0.00
TOTAL NON-CARC. PNAs B.50 35.03 28.47 40.81 40.18 140.786 207.70
TOTAL CARCINOGENIC PNAs 0.00 4.85 4.65 6.32 6.34 82.10 77.10
TOTAL PNAs 8.50 39.88 33.12 47.13 46.52 222.86 284 .80
BORING §-132 $-132 §-133 5-133 §-133 §-133 §-133
SAMPLE S-1 S-10L 5-1 $-10L §-2 S-20L 5-3
DEPTH 18.0°-20.0' 18.0°-20.D0° 18.0°-20.0" 18.0°-20.0' 21.0"-23.0' 21.0"-23.0" 24.D0"-26.0"
TOTAL PHENOLS 72.40 70.30 21.10 20.00 62.80 37.70 59.50
TOTAL NON-CARC. PNAs 0.82 0.78 1022.20 880.00 314.00 339.80 170.90
TOTAL CARCINOGENIC PNAs 0.00 0.00 164.92 85.90 108.00 62.30 18.40
TOTAL PNAs 0.82 0.78 1187.12 985.80 422.00 402.20 189.30
BORING 5-134 §-134 §-135 §-135 5-136 5-136 $-136
SAMPLE S-1 S-10L S-1 S-10L S-1 S-10L $-2
DEPTH 18.0'-20.0" 18.0'-20.0' 18.0'-20.0" 18.0'-20.0° 5.0°-7.0° 5.0'-7.0° 7.0°-8.0°
TOTAL PHENOLS 16.84 13.81 83.10 168.10 0.00 0.90 0.00
TOTAL NON-CARC. PNAs 43.69 40.50 2.77 3.50 1018.90 937.10 3.14
TOTAL CARCINOGENIC PNAs 7.89 6.39 0.00 0.00 309.80 420.00 0.24
TOTAL PNAs 51.58 46.89 2.77 3.50 1328.70 1357.10 3.38
BORING 5-137

SAMPLE S-1

DEPTH 5.0°-7.0°

TOTAL PHENOLS 0.00

TOTAL NON-CARC. PNAs 4.93 n

TOTAL CARCINOGENIC PNAs 0.33

TOTAL PNAs 5.26

Page 1
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Table 1
Preliminary Soll Sampling Results
New Slip Boring Program

Boring Number 8-103 S-104 $-105 S-108 S-107 S-108 NSWT NSWT NSWT NSWT NSWT NSWT
Canonle 1.D. No, S- Al S- Al S-Atl S-Al S-At S-Al S-1 §-2 §.3 8-4 8-§ s8-8
CompuChem 1.0. No. 383097 383080 383763 383383 383758 363388 86708 86709 88713 86714 87954 87958
Sampile Depth (feel): 90-110 110-130 980-110 110-130 80-110 80-110 5 5 28 25 5 4
Chemical Name ;
Benzolc Acld 0.038
Naphthalene 4.1 92 14 10 1.7 33 3s A2
2-Methyinaphthalene 0.099 A 4.2 13 2 0.077
Acenaphthylene 0.067 .06 A3 2.7 A5
Acenaphthene 1.5 386 68 15 26 1.2 15 16 .08 13
Dibenzofuran 43 2 1 « 88 1.4 0.063 18 0.095
Fluorene 63 27 82 92 5 23 82 12 0.088
Phenanthrene 1.4 48 0.059 15 54
Anthracens 0.041 .64 38 26
Fluoranthene 15 82 25
Pyrene 1.1 51 0.058 15
Benzo(a)anthracene ** 43 . 28 9
Bis (2-elhythexyl) phthalate 0.055
Chrysene ** 5 29 72
Benzo(b)fluoranthene ** 0.059 42 1.3
Benzo(k)fluoranthens ** 0.059 42 13
Benzo(a)pyrene ** 0.043 17 63
indendo (1,2,3-c,d)pyrene ** 9 32

" Dibenzo (a h) anthracene ** 3 A4
Benzo (g.h,} perylene 8.7 a3 -
Total Non-carcinogenic PNAs 8.20 17.44 250 17.61 6.20 8.15 2.40 0.04 183.30 0.12 0.00 5.79
Total Carcinogenic PNAs 0.00 1.09 0.00 0.00 0.00 0.00 0.00 0.00 168.00 0.00 0.00 5.28
Total PNAs 8.20 18.53 2.50 17.61 8.20 6.15 248 0.04 322.30 0.12 0.00 11.07
Typlcal Detection Umllp 0.40 0.40 0.40 0.40 0.40 0.40 033 0.33 3.30 033 0.00 0.37

[ ]
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SEP-0S-'E3 FRI 11:21 1D:0MC ENV. CONTROL TEL NO:1-312-6895-5684 w402 PO

‘0% 1010 FROM 217 783 3048 Paes

INORGANIC DATA QUALIFIERS

C (Concentration) Qualifier:

B - Indicates the reported value is less than the
Contract Required Detection Limit (CRPL) but
greater than the Instrument Detection Limit (IDL).

U - Indicates compound vas analyzed for but not °

detectad.,

Q Qualifier:

E - The reported value is estimated because of the
presence of interference.

M - Duplicete {njection precision not met.
N - Bpiked sample recovery not within control lioits.

§ - The reported value was detereined by the Hethod of
Standard Additions (MSA).

¥ = Post-digestion epike for Furnace AA analysis is out
of control limits (865~)15%X), while the sample
sbsorbance {3 less than $0X of spike absorbance.

8 = Duplicate snalysis not within control limits.

¢+ - Co;;;lntton coefficient for the MSA is less than
0. .

¥ (Method) Qualifier Enter:

"p" for JCP

"A" for Flame AA

“F* for Furnace AA '

"CY" for Manual Cold Yapor AA

“AV" for Automated Cold Vapor AA

“"AS" for Semi-Automated Spectrophotometric

"C" for Maenuel Bpectrophotometrie

"T" for Titrimetrioc

"NR" {f the snalyte is not required to bs anslyzed,

160 8% ¢ ) VD

"




